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The first six papers are candidates for the ASRM Scientific Congress
Prize Paper Awards. Six additional candidates will be presented during
the Prize Paper Candidates’ session on Tuesday.

SCIENTIFIC CONGRESS PRIZE PAPER SESSION 1

O-1 Monday, October 30, 2017 11:00 AM

MTOR INHIBITION PROLONGS REPRODUCTIVE
LONGEVITY IN A MURINE MODEL OF PHYSIO-
LOGIC OVARIAN AGING. K. N. Goldman,a

D. Chenette,b L. Larkin,c J. Grifo,a D. L. Keefe,a

R. J. Schneider.c aNYU Langone Medical Center, NY, NY; bYale University,
New Haven, CT; cNYU School of Medicine, NY, NY.

OBJECTIVE: We previously demonstrated that mTOR inhibitors preserve
fertility in mice treated with gonadotoxic chemotherapy by down-regulating
the PI3K/AKT/mTOR pathway and preventing primordial follicle activation.1

mTOR is a key modulator of aging, and mTOR inhibition has been shown to
protect against age-related disease and extend lifespan in multiple species. We
thus hypothesized that mTOR inhibitors may promote reproductive longevity.

DESIGN: Fertility was measured in vivo through breeding of a murine
model.

MATERIALS AND METHODS: Female mice (C57BL/6, 8 wks, n¼7/
group) were treated with vehicle (PVP, control), RAD001 (mTORC1 inhibitor,
RAD) or INK128 (mTORC1/2 inhibitor, INK) by daily oral gavage for 4 wks.
Mice were harem-bred with proven male breeders beginning at 20 wks of age,
and successive breeding was performed for a total of 28 wks. Litters were as-
sessed for pup number, weight, and health. Allmicewere sacrificed at 11months
(48wks). Total reproductive potential was defined by total number of litters over
the breeding period. Reproductive longevity was defined by the oldest age at
which a mouse delivered a litter (or sacrifice date in pregnant mouse). 2 controls
were excluded from analysis for death & infertility. Data analyzed using Sha-
piro-Wilk, Mann-Whitney U, and Student’s T-test (n¼5/group, mean � SEM,
P<0.05, Prism 6.0f. Power calculation determined that 4 mice per group would
provide 80% power to detect a 25% difference in litter number with alpha 0.05.

RESULTS: Total reproductive potential among aging female mice was
nearly two-fold greater in INK-treated compared to control (4.9 � 0.3 total lit-
ters vs. 2.6 � 0.6, P<0.05). Total pup number throughout the breeding period
was two-fold greater in INK vs. control (35.6 � 4.9 vs.18.8 � 4.3, P<0.05).
RAD-treated mice trended toward more litters (4.2 � 0.7) and pups (29.4 �
4.4) than control (NS). Mice treated with INK achieved their last pregnancy
63 days later than control (300�13 vs. 243�30, P¼0.06). In control, RAD,
and INK the % of mice/group that delivered 3 total litters was 40%, 80%,
and 100%, respectively; 4 litters 20%, 80%, and 100% respectively; 5 litters
0%, 40%, and 60% respectively. 2 INK-treated mice achieved a 6th litter. Pup
number per litter was similar between control, RAD, and INK (7.7 � 0.6 vs.
7.4� 0.6 vs. 7.3� 0.7, P>0.05). RAD and INK pups weighed more than con-
trol (gm) (1.3 � 0.02 and 1.3 � 0.02 vs 1.2 � 0.02, P<0.05) with no gross
anatomic differences. There was no difference in maternal mouse weight,
ovarian or uterine weight (P>0.05) and no evidence of systemic toxicity.

CONCLUSIONS: Dual mTORC1/2 inhibitor INK128 administered at a
young reproductive age significantly improved total reproductive potential
as well as fertility at an advanced reproductive age. Given the critical rela-
tionship between mTOR inhibition and aging, our data suggest a possible
pharmacologic target to delay physiologic age-related fertility decline.

Reference:
1. Goldman KN, Chenette D, Arju R, Duncan FE, Keefe DL, Grifo JA,

Schneider RJ. mTORC1/2 inhibition preserves ovarian function and
fertility during genotoxic chemotherapy. Proc Natl Acad Sci USA
2017;114(12):3186-3191.

Supported by: American Society for Reproductive Medicine (KG); Foun-
dation for Women’s Wellness (KG)
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EPIGENETIC DRIVERS OF PRETERM BIRTH
J. Ghosh,a Y. Lan,a S. Senapati,a C. Sapienza,b

C. Coutifaris,a M. A. Mainigi.a aUniversity of Pennsylvania,
Philadelphia, PA; bFels Institute for Cancer Research and Mo-
lecular B, Temple University, Philadelphia, PA.

OBJECTIVE: Preterm birth is associated with a high risk of long-term
health complications and costs. Pregnancies conceived by in vitro fertiliza-
tion (IVF) are at a greater risk of preterm delivery than natural conceptions.

The mechansims responsible for the increased incidence of preterm birth that
has observed are poorly understood. The aim of the present study is to utilize
the IVF population to identify potential epigenetic drivers of preterm birth.
DESIGN: Prospective Cohort
MATERIALS AND METHODS: IVF patients were recruited at the time

of viability ultrasound and followed to delivery. Naturally conceived term
controls were identified and matched by date of delivery. We compared
genome-wide methylation patterns of term versus preterm placentas from
natural and IVF conceptions following fresh and frozen blastocyst transfers.
We assayed 71placental samples (24 TermControls, 24 Term IVF, 12 preterm
Controls, 11 preterm IVF) using the Illumina 850K-methylation array. The
analysis was limited to those CpG sites with a mean methylation difference
of at least 5% and a statistically significant difference between fresh and
frozen embryos transfer (p<0.05). The gene list was further limited to those
genes with at least 2 CpG sites with differential methylation between the two
groups. Candidate CpGs for pyrosequencing were selected based on biologic
significance from pathway analysis.
RESULTS: Methylation differences between preterm and term groups

were more frequent in the IVF placentas compared to the controls (20063
vs. 12564 differentially methylated CpGs). One hundred and sixteen genes
were differentially methylated between term and preterm conceptions in
both naturally conceived and IVF placentas. Pathway analysis revealed
enrichment of genes critical to extracellular matrix breakdown and tropho-
blast invasion including, ADAMTS12, ADAMTS16 and GALNT7. Pyrose-
quencing was able to validate changes in methylation between term and
preterm IVF in these genes.
CONCLUSIONS: We have identified changes in DNA methylation in

genes known to play a critical role in extravillous trophoblast migration
and invasion in patients with preterm birth. Future studies are necessary to
identify the factors controlling these epigenetic changes as well as the rela-
tionship between these findings and other biologic pathways that have been
implicated in preterm birth.
Supported by:March of Dimes (C.C. and M.M), Society for Reproductive

Endocrinology and Infertility (S.S), National Institute of Health (P50-HD-
068157, C.C. and C.S)
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REPRODUCTIVE HEALTH RISK DUE TO SEXUAL
AND COMBAT-RELATED TRAUMA IN US
VETERANS. G. Ryan,a,b M. Thoma,c J. E. Stern,d

M. Mengeling,b A. O’Shea,b C. H. Syrop,a K. Stewart,b

J. Torner,e B. Van Voorhis.f aObstetrics and Gynecology, University of
Iowa Carver College of Medicine, Iowa City, IA; bCADRE, Iowa City, IA;
cFamily Science, School of Public Health, College Park, MD; dObstetrics
and Gynecology, Dartmouth-Hitchcock, Lebanon, NH; eEpidemiology, Col-
lege of Public Health, Iowa City, IA; fDept of Ob-Gyn, University of Iowa,
Iowa City, IA.

OBJECTIVE: To assess infertility prevalence and other reproductive
health outcomes based on exposure to sexual and/or military service-related
trauma in female and male reproductive-aged U.S. Veterans.
DESIGN: This is a cross-sectional study.
MATERIALS ANDMETHODS: Computer-assisted telephone interviews

queried demographics, sexual assault history, military service, military-
related injury and reproductive health in a national sample of 759 male
and female Veterans between the ages of 21-45 from both the Active Compo-
nent and Reserve / National Guard. Summary statistics are presented. Gender
comparisons were determined using Fisher’s Exact Test and the two-sample
T-test, as appropriate.
RESULTS: Veteran participants were 35 yo on average (SD¼5.4) with

57% of the sample self-reporting male sex, 43% female sex and <1% other
sex (gender identified as gender fluid). Participants self-reported as 58%
Caucasian, 10% African American and 24% ’more than one race.’ Thirty-
eight percent of participants were college graduates and 64% were married.
Seven percent self-reported same sex or bisexual orientation.
With regards to infertility, 22% of the 756 participants reported a time in

their lives when they were trying for 12 or more months to conceive. For
those who achieved pregnancy (n¼396), 30% of men and 33% of women
tried for 12 or more months before conceiving at least one of their pregnan-
cies; 6% ofmen and 8% of women received infertility treatment to assist with
conception of at least one of their pregnancies. Twelve percent of all partic-
ipants reported a diagnosis of infertility for themselves and/or one of their
partners in their lifetime and 67% of these participants diagnosed with infer-
tility received infertility treatment.

e2 ASRM Abstracts Vol. 108, No. 3, Supplement, September 2017



CONCLUSIONS: These novel preliminary findings have implications for
preventive and therapeutic interventions to address reproductive health and
childbearing choices among Veterans. Understanding the influence of sexual
and military service-related trauma on reproductive health and family build-
ing is vital to Veteran wellness for the increasing population of reproductive-
aged Veterans and may have implications for trauma-informed care in the
civilian population.

Supported by: Funding for this study (IIR 13-294) is provided by HSR&D,
Department of Veterans Affairs Office of Research and Development
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EFFECT OF NUMBER OF EMBRYOS TRANSFERRED
AND EMBRYO TRANSFER HISTORY ON RISK FOR
PREECLAMPSIA. C. K. Sites,a D. Wilson,b D. Bernson,c

Y. Zhang.d aObstetrics and Gynecology, Baystate Medical
Center, Springfield, MA; bEpidemiology and Biostatistics, Baystate Medical
Center, Springfield, MA; cMassachusetts Department of Public Health,
Boston, MA; dDivision of Reproductive Health, CDC, Mathematical Statisti-
cian, Chamblee, GA.

OBJECTIVE: Risk factors for preeclampsia include twin gestation and us-
ing an egg donor. We sought to determine if number of embryos transferred
or embryo transfer history affected the risk for developing preeclampsia.

DESIGN: Retrospective cohort study.
MATERIALSANDMETHODS:We linked ART surveillance birth certif-

icate, and maternal hospital discharge data in Massachusetts, considering
resident singleton and twin births from autologous and donor egg fresh
and cryopreserved-warmed embryo transfers from 2005-2010. Chi-square
tests and logistic regression models were used to examine potential associa-
tions between preeclampsia and both number of embryos transferred and em-
bryo transfer history, with analyses performed for each transfer and embryo
type separately. Percentages and odds ratios with 95% confidence intervals
were reported.

RESULTS: We identified 9,417 singleton and 6,520 twin ART births. No
significant associations were found between the development of preeclamp-
sia and increasing number of embryos transferred in any singleton subgroup
(all p > 0.25): fresh autologous N ¼ 7,452, OR 1.06 (0.95 - 1.17); cryopre-
served-warmed autologous N ¼ 1,052, OR 1.15 (0.87 - 1.52); fresh donor N
¼ 643, OR 0.74 (0.44 - 1.23); cryopreserved-warmed donor N ¼ 269, OR
0.99 (0.58 - 1.69). For twin subgroups, there was increased preeclampsia
with increasing numbers of embryos transferred for cryopreserved-warmed
egg donors (N ¼ 100, OR 3.25 (1.23 - 8.23), p¼0.01). Other twin results:
fresh autologous N ¼ 5,196, OR 1.08 (0.99 - 1.17) p¼0.09; cryopreserved-
warmed autologous N ¼ 540, OR 1.13 (0.91 - 1.31), p¼0.27; fresh donor
N ¼ 684, OR 0.47 (0.19 - 1.13) p¼0.09. For singleton pregnancies resulting
from fresh autologous eggs, patients having no prior transfers were more
likely to develop preeclampsia vs. those with 1 or more prior transfers (4.8
vs. 3.7%, OR 1.31, CI 1.04-1.64), p¼0.02. There were no differences in pre-
eclampsia rates between pregnancies having no prior transfer vs. 1 or more
prior transfers for autologous cryopreserved-warmed, fresh donor egg, and
cryopreserved-warmed donor egg transfers. For twin pregnancies, the rate
of preeclampsia trended toward higher for those with no prior transfers vs.
1 or more prior transfers: fresh autologous (17.2% vs. 15.7%, OR 1.11, CI

0.96 - 1.29, p¼0.15); and fresh donor (28.7% vs. 22.9%, OR 1.35, CI 0.95
- 1.92, p¼0.09); but not for cryopreserved-warmed autologous (21.8% vs.
19.4%, OR 1.16, CI 0.59 - 2.29, p¼0.67).
CONCLUSIONS: In donor egg twin pregnancies resulting from cryopre-

served-warmed embryos, the risk for preeclampsia was increased when more
embryos were transferred. In both singleton and twin pregnancies resulting
from autologous eggs in fresh cycles, rates of preeclampsia tended to be
higher for first transfer vs. subsequent transfer.

O-5 Monday, October 30, 2017 12:00 PM

STUDY OF THE POSSIBLE ROLE OF INTERLEUKIN-6
(IL-6) ON EMBRYO IMPLANTATION IN
MICE. S. Galal,a A. A. Mahmoud,a H. Aly,a R. Mehanna,a

H. Sallam.b aMedical Physiology, Alexandria Faculty ofMedicine,
Alexandria, Egypt; bObstetrics and Gynaecology, Alexandria Faculty of Medi-
cine, Alexandria, Egypt.

OBJECTIVE: IL-6 is an integral modulator of the TH-2 immune reaction
which favors embryo implantation. The addition of IL-6 to the culture me-
dium of embryos may theoretically enhance their implantation potential,
and the aim of this study was to test this hypothesis in the pre-implantation
mouse embryos.
DESIGN: Prospective analysis of data.
MATERIALS AND METHODS: A total of 531 embryos from C57BL6/J

mice at the 2-cell stage were studied. The embryos were obtained by mating
42 superovulated femalewith studmale C57BL6/Jmice. Females were sacri-
ficed after 1.5 day from the appearance of the vaginal plug. Embryos were
collected by oviduct flushing in M2 medium, randomly divided into 3 groups
consisting of 177 embryos each, and cultured in potassium-supplemented
simplex optimised medium with supplement of amino acids (KSOMAA).
In group A, the mediumwas supplemented with 1 ng/ml of IL-6, while group
B, the mediumwas supplemented with 10 mg of anti IL-6 receptor alpha anti-
body (abcam 83053). In group C (control group), the KSOMAAmediumwas
not supplemented. After 48 hours, the viable 507 embryos in the morula or
blastocyst stage were surgically transferred into 3 groups of pseudo-pregnant
ICR female mice (10 recipients in each group, each female mouse receiving
8-10 embryos in each uterine horn). A cesarean section was done to the recip-
ient mothers at day 17.5 of pregnancy. F-test (ANOVA) was used for data an-
alyses.
RESULTS: The mean implantation efficiency (�SD) in groups A, B, and

Cwas 76.33% (�11.85), 50.67% (�11.02), and 55.0% (�6.08), respectively.
The implantation efficiency in group A was significantly higher than in
groups B (p ¼ 0.020), and C (p ¼ 0.040). However, there was no significant
difference in implantation efficiency between groups B and C.
CONCLUSIONS: It is concluded that the addition of IL-6 to the mouse

embryo culture medium improves the implantation of mouse blastocysts,
however its blockage by the addition of anti IL-6 receptor alpha antibody
to the culture medium does not stop implantation.
Supported by: Research Funds of the Department of Cell Biology, Duke

Medicine. JK and CB are supported in part by grant NCI (National Cancer
Institute) P30 CA014236 The address of JK and CB is TransgenicMouse Fa-
cility, Duke Medicine, 449 Edwin L. Jones Cancer Research Building, 207
Research Drive, Durham, NC 27705 USA

Table I: Sexual Assault and Military-Related Trauma by Gender

N Male Female p-value

Any Injury During Military Service 757 61% 46% < .0001
Number of Injury Episodes (mean) 405 4.3 3.6 0.32
History of Head Injury 755 55% 33% < .0001
History of Spinal Cord Injury or Disease 755 17% 9% 0.0013
History of Attempted Sexual Assault 749 6% 34% < .0001
History of Completed Sexual Assault 749 5% 33% < .0001
Physical Injury from Sexual Assault 179 24% 41% 0.076
Reported Sexual Assault 127 20% 38% 0.05
Developed a STI Because of Sexual Assault 128 0 8% 0.35
Became Pregnant Because of Sexual Assault 107 - 9% -
Delayed Having Children Because of Sexual Assault 127 14% 16% 1.0
Decided not to Have Children / Any More Children Because of

Sexual Assault
126 10% 18% 0.52

FERTILITY & STERILITY� e3
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INFERTILITY & MORTALITY. N. C. Stentz,a

N. Koelper,a M. D. Sammel,b K. T. Barnhart,c

O. L. Nicolais,c S. Senapati.d aReproductive Endocrinology
& Infertility, University of Pennsylvania, Philadelphia, PA;
bBiostatistics, Epidemiology and Informatics, Univ. of Pennsylvania, Perel-
man School of Medicine, Philadelphia, PA; cUniversity of
Pennsylvania, Philadelphia, PA; dObstetrics & Gynecology,
Reproductive Endocrinology, University of Pennsylvania, Phil-
adelphia, PA.

OBJECTIVE: Epidemiologic studies have suggested that nulligravid
women have a shorter life span than their parous counterparts. The effect
of infertility, as opposed to elective nulligravidity, on mortality is unclear.
Our objective was to determine the association of a history of infertility
with all-cause mortality.

DESIGN: Retrospective cohort study
MATERIALS ANDMETHODS: This study included women (age 55-74)

who were prospectively enrolled in the Prostate Lung, Colorectal, and
Ovarian (PLCO) Cancer screening trial from 1992-2001 and followed for
health-related outcomes including cause of death. We examined the effect
of self-reported infertility (inability to conceive for one year or greater) on
all-cause mortality and primary cause of death, as established by the National
Center for Health Statistics. Outcomes were analyzed using multivariable
linear, logistic, and cox regression modeling as appropriate with stepwise
backward selection to adjust for relevant confounders.

RESULTS: A total of 78,214 women from the PLCO database were
included and followed for 13 years or until study withdrawal or death,
75,784 of which had data on fertility history. Infertility was reported in
14.5% (n¼11,006) of the study population. At the completion of follow
up, infertile women were more likely to be deceased when compared to
fertile women (HR1.10, 95%CI 1.03, 1.17, p¼0.005), however women
from each cohort died at a similar age (Fertile: 73.83�5.70 years, Infertile:
73.79�5.88 years; p¼0.424). When examining primary cause of death,
women with infertility were more likely to die from diabetes (HR 1.69,
95%CI 1.15, 2.49, p¼0.007) as compared to their fertile counterparts despite
having a comparable prevalence of diabetes (Fertile: 6.34% (N¼4082), Infer-
tile: 6.80% (N¼745). Infertility was not associated with an increased risk of
ovarian cancer (HR 1.12, 95%CI 0.87, 1.45, p¼0.381) or greater risk of death
from ovarian (HR 1.28, 95%CI 0.91, 1.80, p¼0.155) or endometrial cancers
(HR 0.97, 95%CI 0.49, 1.93, p¼0.939). Notably, patients with infertility
were 43% more likely to die of breast cancer (HR 1.43, 95%CI 1.06, 1.94,
p¼0.019).

CONCLUSIONS: Subfertility may be a harbinger of disease later in life.
The present large retrospective study demonstrates increased risk of death
from endocrine related diseases including diabetes and breast cancer
among the infertile population. While these associations need to be
confirmed in prospective studies, routine infertility care may present an
opportunity for early screening and intervention for long-term health out-
comes.

Supported by: Funding: T32HD007440-20, 5K12HD001265 Acknowl-
edgement: The authors thank the National Cancer Institute for access to
NCI’s data collected by the PLCO Cancer Screening Trial. The statements
contained herein are solely those of the authors and do not represent or imply
concurrence or endorsement by the NCI.

ORAL SESSION

MALE REPRODUCTION AND UROLOGY: TRAVELING
SCHOLARS
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RESIDENTIAL DISTANCE TO MAJOR ROADWAYS
AND SEMEN QUALITY AMONG MEN ATTENDING A
FERTILITY CLINIC. F. Nassan,a A. J. Gaskins,b

C. Tanrikut,c R. Hauser,d J. E. Chavarro.e aEnvironmental
Health, Harvard T.H. Chan School of Public Health, Boston, MA; bDepart-
ment of Nurtition, Harvard T.H. Chan School of Public Health, Boston,
MA; cUrology, Massachusetts General Hospital, Boston, MA; dHarvard
Chan School of Public Health, Boston, MA; eDepartment of Nutrition, Har-
vard School of Public Health, Boston, MA.

OBJECTIVE: We examined the association between residential distance
to major roadways as a proxy for traffic related air pollution exposures and
semen quality in men.
DESIGN: The Environment and Reproductive Health (EARTH) Study is

an on-going prospective cohort study which enrolls subfertile couples pre-
senting at Massachusetts General Hospital Fertility Center (2005-2013).
MATERIALS AND METHODS: 223 men reported their residential ad-

dresses at enrollment and provided 584 semen samples over the course of
follow-up. We estimated the distance to Class A major roadways (including
major interstate, US and state highways) using geocoded residential ad-
dresses to calculate the Euclidean distance to the nearest major roadway.
Semen parameters were assessed following standard procedures. We used
multivariable generalized linear mixed models with a random intercept to
evaluate the association between residential distance to major roadways
and semen parameters adjusting for age, race, and ejaculation abstinence.
RESULTS: Men in this cohort were primarily Caucasian (90%), not cur-

rent smokers (93%), with a college or higher education (84%), and an
average age of 37 years and BMI of 27 kg/m2. The median (interquartile
range) residential distance to a major roadway was 429 (155, 851) meters.
Residential proximity to major roadways was not associated with semen pa-
rameters in men. For every 500 meters increase in residential distance to a
major roadway, there was a non-significant decrease of 0.2%, 95%CI(-
4.4%, 3.3%) in semen volume, -5.4%, 95%CI (-12.6%, 2.3%) in sperm con-
centration, -4.4%, 95%CI (-11.8%, 3.2%) in sperm count, -0.7, 95%CI (-2.7,
1.3) in % total motile sperm, and -0.1, 95%CI (-0.4, 0.2) in % normal
morphologically sperm. Results were consistent when wemodeled the semen
parameters dichotomized according to WHO 2010 reference values. We

Associations between distance from residential address to nearest major roadway and semen parameters

Adjusted means 1 % Normal Sperm Morphology

Distance to
Nearest
Roadway

Ejaculate
Volume(mL)2

Sperm
Concentration
(Million/mL)2

Total Sperm
Count (Million)2

%Total Sperm
Motility

%Progressive
Sperm Motility

Motile
Sperm

Count (Million)2
% Normal Sperm

Morphology

<200 m 2.62 (2.34, 2.93) 52.8 (43.3, 64.5) 139 (114.0, 168.4) 45.2 (40.1, 50.3) 25.9 (22.6, 29.2) 51.6 (37.8, 70.2) 6.18 (5.45, 6.90)
200-499 m 2.45 (2.19, 2.73) 52.2 (42.8, 63.6) 124 (102.3, 151.1) 41.4 (36.3, 46.5) 23.5 (20.3, 26.8) 43.6 (32.0, 59.2) 5.60 (4.87, 6.32)
500-999 m 2.42, (2.12, 2.77) 56.0 (44.1, 71.1) 138 (109.2, 174.0) 47.7 (41.7, 53.8) 28.5 (24.6, 32.4) 53.7 (37.1, 77.6) 6.85 (5.98, 7.71)
R1000 m 2.38 (2.08, 2.72) 46.0 (36.4, 58.2) 112 (88.5, 141.8) 42.8 (36.7, 48.9) 25.3 (21.3, 29.2) 41.7 (28.8, 60.3) 5.44 (4.55, 6.32)
P trend 0.29 0.38 0.22 0.86 0.79 0.51 0.44
Adjusted mean change (95% CI)
Distance to

Nearest
Roadway Per
500 m increase

-0.21 (-4.40, 4.34) -5.35 (-12.6, 2.33) -4.40 (-11.8, 3.15) -0.69 (-2.73, 1.34) -0.14 (-1.47, 1.20) -4.88 (-15.6, 7.25) -0.06 (-0.36, 0.24)

P value 0.93 0.17 0.24 0.50 0.84 0.42 0.69

1: Models adjusted for age, race, and abstinence time. 2: parameters were natural log transformed and exponentiated back. The mean change is represented for
those parameters as percent change otherwise (for %Total Sperm Motility, and %Progressive Sperm Motility), it is mean difference.
4 men who gave 16 samples were azoospermic and excluded Motile count¼ Total Sperm Count x(% Motile/100)
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conducted a post-hoc power analysis and the study had a sufficient sample
size to provide 80% power at a¼0.05 for detecting at least change of 1%in
sperm concentration for a change in distance of 500 meter.

CONCLUSIONS: Residential distance to major roadways as an indicator
of traffic related air pollution exposure was not related to semen parameters
among men attending a fertility clinic. This is the largest prospective cohort
we are aware of that explored this association.
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HIGHDEGREEOFHETEROGENICITY IN SSEA4 POS-
ITIVE HUMAN SPERMATOGONIA. R. Flannigan,a

A. Mielnik,b A. Bolyakov,c F. Khani,c B. D. Robinson,d

P. N. Schlegel,b W. Wright,e D. Paduch.f aUrology, Weill Cor-
nell Medicine, New York, NY; bUrology, Weill Cornell Medical College,
New York, NY; cWeill Cornell Medicine, New York, NY; dPathology, Weill
Cornell Medicine, NewYork, NY; eBiochemistry &Molecular Biology, John
Hopkins University, Baltimore, MD; fDept of Urology, Weill Cornell Medi-
cal College, New York, NY.

OBJECTIVE: To characterize spermatogonial (SPG) cells and determine
if heterogeneity exists among SSEA4 enriched SPG populations.

DESIGN: We used human cadaveric testis tissue. SPGs were isolated using
SSEA4 based magnetic-activated cell sorting (MACS), and characterized using
flow cytometry (FC) and immunofluorescence (IF) using theWEKA algorithm.

MATERIALSANDMETHODS: 6 human cadaveric testes were harvested
and 200mg of tissue was mechanically disaggregated. SPGs were isolated
from the cellular suspension using antibodies to SSEA4 andMACS. FC gates
were established using NTERA (SSEA4+; EPCAM-) and LNCAP (SSEA4-;
EPCAM+) cells as the positive and negative controls respectively. We then
characterized theMACS sorted SSEA4+ cells by FC. SSEA4MACS isolated
testis cells were then double stained with a combination of either antibody
against GFRa1 and vimentin (Vim) or UTF1 and SOX-9 to detect SSC and
Sertoli cells respectively. IF with antibodies for ZBTB16, UTF-1, GFRa1,
and Vim were performed on normal testis biopsies to confirm FC findings.
IF images were segmented and analyzed using the WEKA algorithm to mea-
sure cellular heterogenicity.

RESULTS: Out of all SSEA4+ MACS isolated cells, 19% were GFRA1+,
and 0.49%were UTF1+. Low numbers of UTF1+ cells indicate that SSEA4+
isolates are predominantly SPGA dark, as reported by others. Upon further
analysis of all GFRa1+/Vim- cells, we distinguished 4 different populations
of GFRA1+ cells at 40:20:20:20 ratio based on the width and fluorescence
intensity of GFRa1. Among UTF1+/SOX-9+ SPGs, two distinct populations
with different size (width) but similar fluorescence intensity were identified
at 50:50 ratio. IF analysis confirmed existence of two populations of UTF1
cells with different nuclear size but similar UTF1 staining intensity
(p¼0.001). Similar heterogenicity of SPG cells were identified within the
testis using anti-GFRa1 and ZBTB16 antibodies. WEKA identified 8 distinct
classes of cells along the seminiferous tubule membrane indicating signifi-
cant heterogenicity of SSCs/SPG in humans.

CONCLUSIONS: Using a commonly employed method of human SPG/
SSCs isolation (MACS with anti-SSEA4), we identified significant heteroge-
nicity among isolated SSEA4+ SPGs. These findings suggest several sub-
populations of SPG/SSC exist, and is essential to recognize whenMACS iso-
lated cells are used for downstream applications such as RNAseq among iso-
lated testis cell populations. Future directions will be to determine if
observed heterogenicity within SSEA4+ cells translate to differences in
miRNA and mRNA expression profiles among these SPG/SSC sub-popula-
tions using the 10X platform.

Supported by:NIH grant P50HD076210 (Project II and outreach core); Ho-
ward & Irena Laks Foundation and Robert Dow Foundation; RF is supported
by Urology Care Foundation Scholar Award Program New York Section.
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SUBCUTANEOUS LEYDIG STEM CELL AUTOGRAFT
IN MICE: A NOVEL APPROACH TO INCREASE
SERUM TESTOSTERONE. H. Arora,a J. M. Hare,b

R. Ramasamy.c aUrology, University of Miami, Miami, FL;
bISCI, University of Miami, Miami, FL; cUniversity of Miami, Miami, FL.

OBJECTIVE: Leydig cell loss or dysfunction is associated with impaired
testosterone production. Exogenous testosterone supplementation can be
used to treat low testosterone; however it has several adverse effects

including infertility due to negative feedback on the hypothalamic-pitui-
tary-gonadal axis. In the present study, we describe a novel approach to
increase testosterone in mouse models by autografting Leydig stem cells iso-
lated from testes in skin.
DESIGN: Adult Leydig cells presence was confirmed in autografts using

H&E staining and Immunofluorescence (IF) for 3BHSD and LHR expres-
sion. Levels of testosterone, FSH and LH were checked in autografts and
were compared to that in control animals.
MATERIALS AND METHODS: A total of 12 wild-type adult C57/BL6

mice were included in the study. Orchiectomy was conducted in nine mice
(6 experimental and 3 negative controls) and the remaining three were
used as positive controls. Leydig Stem cells (LSCs) were harvested from
testis by collagenase/trypsin digestion. LSCs in combination with peritubular
myoid cells and Sertoli cells from three mice were cultured and expanded in
the proliferationmedium for ten days after which the combination of the cells
were autografted in the subcutaneous tissue with matrigel. Four weeks later,
graft was harvested for structural evaluation. Testosterone pellets were
placed subcutaneously for positive control and orchiectomized mice were
used as negative controls.
RESULTS: We successfully isolated and cultured up to 1 X 106 million

LSCs / testis from all three animals up to 14 days.When treated in media con-
taining leutinizing hormone, LSCs differentiated into adult Leydig cells and
expressed 3BHSD. Stem cell property of LSCs was confirmed by 3BHSD-
negative, luteinizing hormone (LH) receptor (LHR) -negative, and platelet-
derived growth factor receptor Alpha (PDGFRA) -positive. When LSCs
were autografted into subcutaneous tissue of host mice, the cells expressed
3BHSD, resulting in the increased levels of serum testosterone compared
to mice that did not receive autograft (22.27 + 1.33 ng/dL vs 13.20 +0.37
ng/dL). Importantly, mice following stem cell autograft maintained produc-
tion of LH and FSH with levels higher than mice that underwent exogenous
testosterone administration (LH 3.00 +0.36 ng/ml vs 0.016 +0.0 ng/ml, FSH
178.30 +15.34ng/ml in vs 51.7 + 7.4ng/ml).
CONCLUSIONS: Our results demonstrate that Leydig stem cells in sub-

cutaneous autograft can increase serum testosteronewithout inhibiting circu-
lating LH and FSH. Leydig stem cell autograft is a novel therapeutic
approach to increase serum testosterone while simultaneously preserving
testicular function.
Reference:
1. Research Scholar Award from the SMSNA / AUAUrology Care Foun-

dation

Supported by: This work was supported in part by the Research Scholar
Award from the SMSNA / AUA Urology Care Foundation
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UNDERSTANDING SEMINAL PLASMA PROTEOMIC
SHIFTS BROUGHT UPON BY DIVERSE BIOLOGICAL
CONDITIONS. P. Intasqui,a M. P. Antoniassi,a

M. Camargo,a V. Carvalho,b R. Bertolla.a aSao Paulo Federal
University, Sao Paulo, Brazil; bFleury Group, Sao Paulo, Brazil.

OBJECTIVE: Several studies have evaluated the seminal plasma prote-
ome associated with male infertility factors. However, little is known
regarding the molecular composition of normal seminal plasma, and how
this deviates in diverse causes of male infertility. Therefore, a bioinformatics
study was performed to evaluate the seminal plasma proteomic constitution
of controls, and how different cellular effects (such as sperm DNA fragmen-
tation) and biological conditions (such as varicocele) alter this proteomic
map.
DESIGN: Basic research study with separate prospective cohorts.
MATERIALS AND METHODS: Two comprehensive quantitative

shotgun proteomics seminal plasmamaps were plotted: one in which proteins
were flagged for DNA fragmentation, mitochondrial activity, acrosome
integrity, or semen oxidative stress; and one in which proteins were flagged
for varicocele, obesity or smoking. For both studies, controls were only pa-
tients without male infertility factors or alterations to sperm function (the
three parameters were required), and with normal semen (WHO, 2010).
Maps included data from 5 separate studies (326 patients), and were analyzed
for differential protein expression using the Cytoscape suite for construction
of protein-protein interaction networks, inferred from databases such as
IntAct, String and BIOGRID.
RESULTS: In the sperm function map, a total of 799 proteins were iden-

tified, with 2,735 interactions among them. One protein was exclusively
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linked to sperm DNA fragmentation (ANO7), and two to acrosome damage
(GNG4 and DDX59). Interestingly, seventeen proteins were exclusive to the
oxidative stress group. In the male infertility map, 870 proteins corresponded
to 3,360 protein-protein interactions, and, again, the largest number of pro-
teins were common to all groups. Eight proteins were exclusive to the obesity
group (ITIH1, IGLV3-25, IGHV3-13, IGKV3-20, IGKV2D-28, SEC14L3,
ARRDC1 and MFAP4) and 1 to the varicocele group (S100A7). IGLC3 pro-
tein was observed in the obesity and varicocele groups.

CONCLUSIONS: We were able to map the seminal plasma proteome of
the normal seminal plasma. Sperm functional alterations do not seem to
generate many exclusive proteins, which leads to the need to assess protein
post-translational modifications or shared enriched functions to understand
the proteomic basis of sperm alterations. On the other hand, oxidative stress
is more readily characterized by seminal plasma protein expression. Some
proteins uniquely characterized clinical factors of male infertility, mostly in-
flammatory proteins, furthering the knowledge that biological conditions
may affect the milieu surrounding ejaculated sperm.

Supported by: FAPESP (Grant #2014/11493-0).
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COMPARISON OF THE RELATIVE EFFICIENCY OF
ICSI AND EXTENDED CULTURE WITH EPIDIDYMAL
SPERM VERSUS TESTICULAR SPERM IN PATIENTS
WITH OBSTRUCTIVE AZOOSPERMIA. S. J. Morin,a

C. R. Juneau,a S. A. Neal,a J. N. Landis,b R. T. Scott, Jr.,a

J. M. Hotaling.c aIVI/RMA, Thomas Jefferson University, Basking Ridge,
NJ; bFEC Labs, Basking Ridge, NJ; cUniversity of Utah, Salt Lake City, UT.

OBJECTIVE: Multiple studies have compared the outcomes of ICSI uti-
lizing epididymal or testicular sperm for men with obstructive azoospermia
(OA). However, the results are conflicting and the operative approach still
largely depends on surgeon and laboratory preference. Furthermore, most
of the available literature has reported outcomes after day 3 transfer. As
more programs transition to blastocyst (blast) transfer, more data are needed
on the efficiency of embryos derived from both techniques when placed in
extended culture. Furthermore, no studies have reported on the euploidy
rate between methods.

DESIGN: Retrospective cohort
MATERIALS AND METHODS: All ICSI cases for men with OA at a

single center between 2012-2016 were reviewed for inclusion. Only the
first retrieval and transfer cycles were analyzed to avoid previous failure
bias. Operative approach was selected at the surgeon’s discretion and
included epididymal (MESA) or testicular (TESA) approach. Donor oo-
cytes and preimplantation genetic diagnosis for single gene disorders
or translocations were excluded. Only cases in which samples were
frozen prior to ICSI were included to promote homogeneity between
the groups. All embryos were cultured to blast prior to transfer. The pri-
mary outcome was ongoing pregnancy rate (OPR). Secondary outcomes
included implantation rate (IR), fertilization rate, blastulation rate and
euploidy rate. A mixed effects model, adjusting for female age, was per-
formed.

RESULTS: A total of 76MESA cases and 93 TESA cases were included in
the analysis. The OPR was equivalent between the MESA and TESA groups
(48.6% vs. 50.5%, p¼0.86). The IR per transferred embryo was also equiv-
alent (57.6% vs. 55.2%, p¼0.84). However, on mixed effect model, MESA-

derived sperm resulted in a greater likelihood of fertilization (Adjusted OR
1.37, 95%CI: 1.05-1.81, p¼0.02) and produced a higher blastulation rate
(Adjusted OR 1.41, 95%CI 1.1-1.85, p¼0.01). As a result, on average, the
MESA group had more supernumerary blasts available (4.3 vs. 3, p<0.05).
The euploidy rate was no different.
CONCLUSIONS: Pregnancy rates were no different through the first

transfer cycle whether MESA or TESA was utilized. However, ICSI
following MESA resulted in a greater number of usable blasts per patient.
Thus, the true benefit of epididymal sperm may only be demonstrated via
a comparison of cumulative pregnancy rates after multiple transfers from
one cohort. Furthermore, couples who desire more than one child may
benefit from an epididymal approach given greater pool of transferable
blasts.
Reference:
1. van Wely M, et al. Live birth rates after MESA or TESE in men with

obstructive azoospermia: is there a difference? Hum Reprod
2015;30(4):761-6.
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HIGHLRESOLUTION PHENOTYPING OF SPER-
MATOGENIC DEFECTS USING SINGLELCELL RNA
SEQUENCING. M. Jung,a J. Rusch,a A. Usmani,a

S. Ahmad,a D. Conrad.b aGenetics, Washington University in
St. Louis, St Louis, MO; bGenetics, Washington University School of Med-
icine, St. Louis, MO.

OBJECTIVE: We aim to develop a single�cell analysis framework that
utilizes high-throughput single�cell expression profiles from normal and
disease models to generate a molecular narrative of normal spermatogenesis,
and to phenotype spermatogenic defects in male infertility models.
DESIGN: With thoughtful interpretation, single-cell expression data

provides great promise for improving the description of molecular defects
in men with gonadal dysfunction. We generated high-throughput single-
cell expression profiles using normal mice and mutants with spermato-
genic defects. To interpret these single-cell data, we built a pipeline
that combines publicly available single-cell computational tools and in-
house software.
MATERIALSANDMETHODS: Using Drop�seq, we generated single-

�cell expression measurements on over 30,000 cells from wild�type
mice and over 20,000 cells from mouse mutants with infertility of mech-
anisms known (e.g. MLH3 deficiency and CUL4A deficiency) and un-
known (spontaneous infertility after a transgene insertion). We
constructed an analysis framework that incorporates different single-
cell computational tools such as RaceID2, Waterfall, Monocle2, and an
in-house cell-type assigner algorithm. Using RaceID2, we clustered sin-
gle cells into groups that share similar expression profiles and performed
differential expression analysis to identify rare cell-types or novel cell-
type specific markers. Our cell-type assigner algorithm uses training
data from bulk RNA-sequencing of purified germ cells to identify the
most likely cell type for each single cell based on its expression profile.
Using Waterfall and Monocle2, we temporally ordered single cells based
on where they are on developmental processes.
RESULTS: We find that the increased resolution of single cell expression

profiling reveals novel cell�type specific markers, 5 of which we have

Cycle characteristics and outcomes of Frozen MESA vs. Frozen TESA sperm for ICSI in men with OA

Frozen MESA (n ¼ 76) Frozen TESA (n ¼ 93) p-value

Female Age 34.3 34.9 0.45
Male Age 39.6 40.5 0.41
Day 3 FSH 8.44 8.1 0.62
Total dose of FSH 2300 2250 0.79
Max Estradiol 1902.8 2484 0.15
Fertilization Rate 78.3%(669/854) 71.5%(777/1086) <0.01
Usable blastocyst/2PN 58.6%(392/669) 49.3%(383/777) <0.01
% of Cycles utilizing PGS 50%(29/58) 45.6%(34/74) 0.77
Euploidy Rate 69.6%(126/181) 67.4%(116/172) 0.74
Average number of embryos transferred 1.31 1.42 0.21
OPR 48.6% 50.5% 0.86
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confirmed with immunofluorescence staining. As part of the framework, we
developed a cell�type identifier that provides automated assignments of cells
to 4 stages of germ cells and 3 types of somatic cells. Our cell�type assigner
algorithm has 96% accuracy for three cell types when benchmarked with data
from flow�sorted germ cells. Finally, unsupervised ordering of male germs
on a developmental timescale depicts the genetic landscape of both normal
and infertile mice, inferring the cell�types and pathways that are dysregu-
lated in the germ cell development of disease models.

CONCLUSIONS: Our single�cell analysis framework has great potential
for expanding our ability to dissect pathophysiology in tissues with extensive
cellular heterogeneity and decrypt the spermatogenic failure in more pa-
tients.

References:
1. Gr€un D. et al. De Novo Prediction of Stem Cell Identity using Single-

Cell Transcriptome Data. Cell Stem Cell, Volume 19, Issue 2, 266 -
277. 2016.

2. Lipkin S. et al. MLH3: a DNA mismatch repair gene associated with
mammalian microsatellite instability. Nature Genetics 24, 27 - 35
(2000).

3. Macosko EZ. et al. Highly Parallel Genome-wide Expression Profiling
of Individual Cells Using Nanoliter Droplets. Cell. 2015 May
21;161(5):1202-14.

4. Shin J. et al. Single-Cell RNA-Seq with Waterfall Reveals Molecular
Cascades underlying Adult Neurogenesis. Cell Stem Cell, Volume
17, Issue 3, 360 - 372. 2015.

5. Qin X. et al. Single-cell mRNA quantification and differential analysis
with Census. Nature Methods 14, 309-315 2017.

6. Yin, Y. et al. The E3Ubiquitin Ligase Cullin 4ARegulatesMeiotic Pro-
gression inMouse Spermatogenesis. Dev Biol. 2011 Aug 1; 356(1): 51-
62.

Supported by: This research work was supported by R01MH101810 (PI:-
Conrad), R01HD078641 (PI:Conrad), Washington University in St. Louis
Single-cell Fund, and Lucile P. Markey Special Emphasis Pathway in Human
Pathobiology
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INCREASE ACCESS TO CARE WITH
INVOCELL. F. Arredondo, E. Williams, D. Taylor,
U. Balthazar, A. S. Browne, A. R. Anderson. Reproductive
Medicine Associates of Texas, San Antonio, TX.

OBJECTIVE: To determine the efficacy of the INVOCell� device for em-
bryo culture.

DESIGN: Prospective cohort study evaluating the success with IN-
VOCell� device with 2 different stimulation protocols: Clomiphene Citrate
vs Letrozole supplemented with Follistim.

MATERIALS AND METHODS: A total of 38 patients initiated stimula-
tion with the intent to complete embryo transfer with INVOCell�. Inclusion
criteria Age range from 21-41 with an average age of 31.5 , BMI <35 and
TMC>10million sperms. Therewere 30 cycles stimulated with Clomiphene
Citrate and 8 cycles with Letrozole. Both subgroups included 100 i.u. of Fol-
listim supplemental gonadotropin and Indomethacin for ovulation preven-
tion. Patients were monitored with ultrasound only at baseline and at day 9
of stimulation. Oocyte retrieval was completed after 36 hours exposure to
Novarel. Oocytes were collected, dissected to the coronal cells, and insemi-
nated with 20,000 sperm per droplet. Oocyte/sperm mixture was co-incu-
bated for 5 minutes before loading into the Invo Cell device. The Invo Cell
device was preloaded with 1 ml of equilibrated Sage One Step culture me-

dium. Oocytes were loaded into the Invo Cell device and placed in the vagina
near the cervix for 5 days. The device was removed and embryos were
located and placed into culture to be evaluated for embryo transfer.
RESULTS: A total 38 cycles were initiated for INVOCell� embryo cul-

ture. A total of 346 (9.1) oocytes were collected and 33 embryo transfers
occurred, resulting in 23 (70%) pregnancies. There were 22 (66%) clinical
pregnancy with a 41% (22/54) overall implantation rate. The Clomiphene/
Follistim protocol resulted in a 69% (17/26) pregnancy rate, 9.4 oocytes
per patient and 43% implantation. These data were compared to Letrozole/
Follistim patients that resulted in a 71% pregnancy rate, 7.57 oocytes per pa-
tient and 30% implantation rate respectively. There were no significant dif-
ferences between these groups.
CONCLUSIONS: This study demonstrates the efficacy INVOCell� de-

vice has comparable success rate when using Clomiphene or Letrozole. As
well as the ability to establish excellent outcomes with minimal stimulation
and laboratory manipulation. Through these methods the access to care
through decreased costs will greatly improve the availability to the commu-
nity seeking fertility treatment.
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DO SAME SEX COUPLES AND SINGLE WOMEN UN-
DERGOING OVULATION INDUCTION WITH ORAL
AGENTS AND INTRAUTERINE INSEMINATION
HAVE OUTCOMES COMPARABLE TO INFERTILE
HETEROSEXUAL COUPLES? T. G. Nazem,a S. Chang,a

L. Sekhon,a J. A. Lee,a D. Gounko,a A. B. Copperman,b B. McAvey.a aRe-
productive Medicine Associates of New York, New York, NY; bObstetrics
and Gynecology, RMANY-Mount Sinai, New York, NY.

OBJECTIVE: Although most same sex (SS) couples and single women do
not have a medical diagnosis of infertility, fertility treatments are needed to
achieve their goal of childbearing. In fact, SS couples and single women are
treated similarly to infertile couples. The study sought to compare whether a
difference in outcome was found when comparing SS couples and single
women to heterosexual couples that undergo ovulation induction (OI) with
oral agents and intrauterine insemination (IUI) using cryopreserved sperm.
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: The study included patients who un-

derwent OI with clomiphene citrate or letrozole and subsequent IUI be-
tween 2002 and 2017. Patients were segregated into two groups: SS/
single women and women with male partners. Patient age, BMI, ovarian
reserve testing, sperm source (donor or intimate partner), and number
of mature follicles and endometrial thickness at time of trigger were re-
corded. All sperm samples were previously cryopreserved. Data was
analyzed using chi square, fisher’s exact test, student’s t-test and multivar-
iate logistic regression. The study had 80% power to detect a 6%

INVOCell� Outcomes

Overall Clomiphene Letrozole P-Value

Cycles 38 30 8
Oocytes Ret. 346 (9.1) 284 (9.4) 62 (7.7) N.S.
# ET’s 33 26 7
Pregnant (%) 23 (70) 18 (69) 5 (71) N.S.
Clinical (%) 22 (66) 17 (65) 3 (42) N.S.
Implantation (%) 22/54 (41%) 19/44 (43%) 3/10 (30%) N.S.
Avg ET 1.6 1.7 1.42 N.S.

Table 1. Patient Demographics and Cycle Characteristics and Outcomes

Same Sex/Single
Women (n¼460)

Women with Male
Partner (n¼570) P Value

Age (y) 37.7 � 4.2 38.1 � 4.5 NS
BMI (kg/m2) 25.6 � 5.4 25.8 � 5.5 NS
Anti-mullerian

Hormone (pmol/L)
2.91 � 3.3 2.39 � 2.7 NS

Gravidity 0.58 � 1.0 0.79 � 1.1 0.03
Endometrial Thickness

at time of
Trigger (mm)

8.63 � 1.6 8.64 � 1.4 NS

Total Number Mature
Follicles at time of
Trigger

1.69 � 0.86 1.82 � 0.92 0.02

Clomid Use 68.9% (310/460) 69.1% (394/570) NS
Implantation Rate 10.4% (48/460) 10.0% (57/570) NS
Ongoing Pregnancy

Rate
7.2% (33/460) 7.5% (43/570) NS

Clinical Pregnancy
Loss Rate

31.3% (15/48) 24.6% (14/57) NS

Multiple Gestation
Rate

8.3% (4/48) 10.5% (6/57) NS
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difference in implantation rate (IR) (sample size required 460 per group)
assuming a baseline IR of 9%.

RESULTS: A total of 460 SS or single women and 570 women with male
partners underwent OI/IUI. SS and single women had a lower day 3 FSH
(7.74 � 3.0 vs 8.19 � 3.4, p¼0.049) and lower total number of mature fol-
licles (1.69 � 0.86 vs. 1.82 � 0.92, p¼0.02) compared to women with
male partners. Age, BMI, and oral OI agent used were similar between
groups. There was no significant difference in implantation (OR 1.23, 95%
CI 0.7-2.2), ongoing pregnancy (OR 1.43, 95%CI 0.8-2.7), multiple gestation
rate (OR 1.94, 95%CI 0.27-13.9) or clinical pregnancy loss rate (OR 0.57,
95%CI 0.12-2.7) between the groups after adjusting for confounders.

CONCLUSIONS: SS couples/single women and infertile heterosexual
couples have similar pregnancy outcomes after OI/IUI cycles. As a means
to enhance fertility rates in women of advancing age undergoing donor
IUI, oral OI agents may be utilized to achieve superovulation without
increasing risk of a multiple gestation pregnancy. Given the societal and bio-
logical barriers SS and single women face in reaching their goal of child-
bearing, early access to reproductive care may facilitate improved
pregnancy outcomes. Providers may help empower SS and single women
to initiate care through community outreach and education about reproduc-
tive options.
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COUNSELINGPATIENTSONREPRODUCTIVEAGING
(RA) AND ELECTIVE FERTILITY PRESERVATION
(EFP)- A SURVEY OF OBSTETRICIANS AND GYNE-
COLOGISTS (OB/GYN) EXPERIENCE, APPROACH,
AND KNOWLEDGE. R. Fritz,a S. Klugman,a H. Lieman,a

J. Schulkin,b L. Taouk,b E. Buyuk.a aAlbert Einstein College of Medicine,
Bronx, NY; bAmerican College of Obstetrics and Gynecology, Washington,
DC.

OBJECTIVE: To evaluate OB/GYN’s experience, approach, and knowl-
edge relating to counseling patients on RA and EFP.

DESIGN: Anonymous survey emailed by the American College of Obstet-
rics and Gynecology (ACOG).

MATERIALS AND METHODS: Surveys were emailed to 5000 ACOG
fellows containing 9 demographic and 28 questions related to counseling pa-
tients on RA and EFP. Chi Square or Fisher’s exact test was used to compare
categorical variables using STATA 14.0.

RESULTS: 784 responders completed the survey. Responder character-
istics are listed in the Table. 82.8% agreed that at some point during a
woman’s reproductive lifespan a conversation should take place with an
OB/GYN regarding RA. In practice, only 27.6% stated they routinely
counsel women aged 18-34 y/o desiring future childbearing on RA,
compared to 75.8% in women aged 35-44 y/o (p<0.01). 51% stated that
there is a specific age when they typically begin to discuss RA, with a
mean of 33.6 � 3.1 y/o. The top 10% range of responders stated 37-50
y/o. Limited time (75.8%) and limited knowledge (41.4%) were amongst
the most frequent reported barriers to counsel on RA. 87.9% stated they
felt comfortable performing an infertility evaluation. Of those that did,
only 54.8% would immediately perform an evaluation in a couple with
a women R 40 y/o and 21.8% would wait 6 months or more. For women
aged 41-42, 43-44, and> 44 y/o, the majority of responders (57%, 52.3%,
51.2%, respectively) overestimated the live birth rate per cycle of in vitro
fertilization. Furthermore, 38.9% overestimated the age at which a signif-
icant decline in fertility occurs. 58.1% stated they have been asked about
EFP by patients, with 56.1% stating at least on a quarterly basis. 74.8%
agreed a conversation should take place related to EFP in women desiring
future childbearing and delaying due to social reasons, however, in prac-
tice only 27.6% stated they routinely counsel these patients on EFP
(P<0.01). Limited time (75%) and limited knowledge (59.9%) were
amongst the most frequent barriers to counseling on EFP. 27.7% stated
there is a specific age they begin to discuss EFP, with a mean of 34.2 �
2.8 y/o. The top 10% range of responders stated stated 38-40 y/o.
52.2% were unaware that oocyte cryopreservation was not considered
experimental.

CONCLUSIONS: Although the majority of OB/GYN’s believe a conver-
sation should take place with patients regarding RA and EFP, in practice,
fewer counsel possibly due to time and knowledge constraints. Methods to
improve OB/GYN-patient counseling on RA and EFP could have a positive
impact on patient care.

Supported by: Grant UA6MC19010 from the Maternal and Child Health
Bureau
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THE IMPACT OF STATISTICAL RELIABILITY
ADJUSTMENTONASSISTEDREPRODUCTIVETECH-
NOLOGY OUTCOME MEASURES AND
RANKINGS. R. M. Beverley, M. N. Menke, J. A. Harris.
Department of Obstetrics, Gynecology, and Reproductive Sciences, Ma-
gee-Womens Hospital, University of Pittsburgh, Pittsburgh, PA.

OBJECTIVE: Publicly available assisted reproductive technology (ART)
outcomes from the U.S. Centers for Disease Control and Prevention National
ART Surveillance System (NASS) are easily accessible and easily

Characteristics of Responders

Characteristic Percentage

Gender
Male 31.2
Female 68.8
Age (y/o)
Up to 40 35.1
41-50 23.9
51-60 26.2
61+ 14.8
Years Post-Residency
0-3 15.3
4-10 25.2
11-20 25.6
21-30 23.2
31+ 10.7
Racial/Ethnic Group
Hispanic 9.1
Asian 8.8
White 69.6
Black or African American 5.4
American Indian or Alaskan 0.6
Native Hawaiian or Pacific Islander 0
Mixed 3.5
Other 3.1
Primary Practice
General OB/GYN 86.1
Gynecology Only 3.5
Obstetrics Only 10.4
Subspecialty Board Certification
Reproductive Endocrinology and Infertility 1.0
Gynecologic /Oncology 0.5
Urogynecology 0.6
Maternal Fetal Medicine 7.9
Other 6.1
REI + Other 0.8
Geographic Region
Northeast 17.6
Midwest 21.4
South 32.4
West 23.3
Other 5.4
Practice Structure
Solo Private Practice 9.9
OB/GYN Partnership Group 34.3
Multi-Specialty Group 11.8
Hospital or Clinic 16.6
University Full Time Faculty 21.8
HMO/Staff Model 1.4
Other 4.2
Practice Location
Urban Inner City 24.7
Urban Non-Inner City 24.7
Suburban 31.6
Mid-Sized Town 10.2
Rural 6.7
Military 2.1
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misinterpreted.1 Advanced statistical models (reliability adjustment) are
routinely used by statisticians to remove excess noise when comparing
healthcare systems (e.g. Centers for Medicare and Medicaid Services Hospi-
tal Compare rankings).2,3 The study objective was to report the variation in
reported ART clinic outcomes and potential ranking misclassification be-
tween traditional (unadjusted) and reliability-adjusted statistical methods.

DESIGN: Retrospective, cross-sectional data analysis of NASS-reported
ART outcomes by clinic between 2009 and 2013.

MATERIALS AND METHODS: We collected all clinic-level ART
outcome data reported to the NASS. Clinics with less than 5 years of data
were excluded. For each clinic, we determined the unadjusted incidence of
live birth rate per fresh embryo transfer (ET) cycle. We employed empirical
Bayes methods to produce reliability-adjusted estimates of live birth rate per
fresh ET cycle for each clinic. We ranked clinics by live birth rate and deter-
mined if classification would change based on the use of reliability adjust-
ment in statistical analysis.

RESULTS: There were 458 clinics studied. The unadjusted incidence of
live birth per fresh ET cycle for a clinic ranged from 0-100% (essentially
100-fold variation) with a mean of 39.7% (interquartile range [IQR] 31.3-
47.5%). After reliability adjustment, incidence of live birth per cycle for a
clinic ranged from 19-64% (3.4-fold variation) with a mean of 39.3%
(IQR 34.8-44.4%). When rankings by quartile of live birth per cycle are
compared between raw and reliability-adjusted statistics, 38% of clinics in
the bottom quartile are misclassified using traditional incidence (i.e. they
should be ranked higher than bottom quartile), while 32% of clinics in the
top quartile are misclassified using traditional incidence (i.e. they should
be ranked lower than the top quartile).

CONCLUSIONS: Among clinics in the U.S., there is approximately a
100-fold variation in unadjusted success rates, but only a 3.4-fold variation
using reliability-adjusted statistical methods. Utilization of reliability-adjust-
ment in reporting ART clinic outcomes may lead to a more accurate estimate
of quality between clinics than the present method—a benefit to both patients
and providers.

References:
1. National Center for Chronic Disease Prevention and Health Promotion,

Division of Reproductive Health. Archived ART Reports and Spread-
sheets. Clinic Tables and Data Dictionary 2009-2013 Data.xls.
https://www.cdc.gov/art/reports/archive.html. Accessed June 17, 2015.

2. Hofer TP, Hayward RA, Greenfield S, Wagner EH, Kaplan SH, Mann-
ingWG. The unreliability of individual physician ‘‘report cards’’ for as-
sessing the costs and quality of care of a chronic disease. JAMA
1999;281:2098-105.

3. Shahian DM, Normand SL. Comparison of ‘‘risk-adjusted’’ hospital
outcomes. Circulation 2008;117:1955-63.
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DO HEALTH INSURANCE INFERTILITY
BENEFITS IMPACT THE EMPLOYEE/EMPLOYER
RELATIONSHIP. B. L. Colluraa, D. Adamson.b
aRESOLVE: The National Infertility Association,McLean, VA;
bPalo Alto Medical Foundation Fertility Physicians of Northern California,
San Jose, CA.

OBJECTIVE: To determine the impact of employer provided infertility
benefits on the employee/employer relationship.

DESIGN: Analysis of online consumer survey.
MATERIALS ANDMETHODS: An anonymous online 69-item survey of

employees who had at least one in vitro fertilization (IVF) egg retrieval in the
United States assessed how infertility benefits offered as part of employee
health insurance impacted their relationship with their employer. Each of
the 5 survey sections included a series of structured questions and open-
ended feedback. Nominal and ordinal regression was used.

RESULTS: Respondents were 702 (female 98.1%) who averaged 1.68 IVF
cycles, 1.1 fresh embryo and 0.83 frozen/thawed embryo transfers. Health in-
surance covered some diagnostic tests and/or infertility treatment in 57%
either through their own or spouse’s/partner’s employer. Of those with insur-
ance, 47% reported less than half the cost of a full IVF cycle was covered.
The odds ratio of an individual with insurance, compared to those without,
feeling their employer: had a family friendly work environment was 1.809
(1.230 to 2.662) (Wald c2(1)¼9.053, p¼ .003); cares about their well-being

was 1.583 (1.078 to 2.326) (Wald c2(1)¼5.479, p¼ .019); and, offers health
insurance benefits that meet the needs of today’s families was 3.693 (2.494 to
5.469)(Wald c2(1)¼42.560, p¼ .000). However, the odds ratio of individuals
with less than 25% coverage compared to a greater percentage feeling their
employer had insurance benefits that meet the needs of today’s families was
0.062 (0.027 to 0.146)(Wald c2(1)¼ 40.477, p< .000). The odds ratio of in-
dividuals with insurance feeling their employer listens to their needs was
2.617 (1.779 to 3.849) (Wald c2(1)¼23.853, p¼ .000), and that they would
recommend their employer to someone else was 1.482 (1.011 to 2.173)
(Wald c2(1)¼4.061, p¼ .044). The odds that an individual with insurance
took less time off work for treatment was 0.653 (.433 to
.984)(Waldc2(1)¼4.141, p¼ .042). Similarly, an individual with insurance
was 2.354 times (1.101 to 5.301)(Wald c2(1)¼4.877, p¼ .027) less likely
than those without insurance to take off work due to psychological stress,
depression, or other conditions related to their infertility. Demographics
and treatment outcome did not affect findings.
CONCLUSIONS: Infertile people with employer-provided health insur-

ance covering infertility including IVF, compared to those without coverage,
have higher satisfaction with their employer across many important aspects
of employment. Furthermore, they are more likely to recommend their
employer to a friend and, compared to those with infertility and no employer
provided health insurance for infertility, take less time off work due to their
infertility.
Supported by: ARC Fertility, Cupertino, CA; EMD Serono, Rockland,

MA; RESOLVE: The National Infertility Association, McLean, VA.
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PUBLIC ATTITUDES IN THE U.S. TOWARD INSUR-
ANCE COVERAGE FOR IVF AND THE PROVISION
OF INFERTILITY SERVICES TO LOWER INCOME
PATIENTS. J. R. Ho,a L. Aghajanova,b E. Mok-Lin,b

J. R. Hoffman,b J. F. Smith,b C. N. Herndon.c aUSC Keck School of Med-
icine, Los Angeles, CA; bUniversity of California San Francisco, San Fran-
cisco, CA; cAlta Bates IVF Program, Berkeley, CA.

OBJECTIVE: To assess attitudes in the U.S. general population toward
provision of infertility care in lower income patients and determine what fac-
tors influence public opinion about infertility coverage.
DESIGN: Cross-sectional web-based survey
MATERIALSANDMETHODS: Surveys regarding attitudes on infertility

and provision of infertility care to lower income patients were distributed on-
line to a nationally representative sample of U.S. residents. Unadjusted and
adjusted risk ratios were calculated using multinomial logistic regression
to compare those that supported, did not support, or were neutral towards in-
surance coverage of infertility services. Covariates for a multivariable model
were chosen a priori or had significant associations with bivariate analysis us-
ing chi-square.
RESULTS: A total of 1,027 of 1,138 participants completed the survey.

123 (12%) reported a history of infertility and 566 (55.1%) knew someone
with infertility. 658 (64.1%) were in a relationship and 369 (35.9%) were un-
partnered. 620 (60.4%) had private insurance, 275 (26.8%) had Medicare/
Medicaid, and 56 (5.5%) were uninsured. Most (741, 72.2%) did not consider
infertility to be a disease. Over half (568, 55.3%) supported insurance
coverage of infertility services including IVF. 189 (18.4%) did not think it
should be covered. 735 (71.6%) of people thought that the prevalence and
psychosocial impact of infertility were equal among lower and higher income
people. 688 (67%) did not support physicians providing treatment to illegal
immigrants with infertility that might result in a child with rights and benefits
of U.S. citizenship. The majority of respondents with an opinion (512,
67.6%) believed that doctors should provide infertility treatments regardless
of income level. Of supporters, 40.1% believed in the right to have a family
regardless of income and 38.2% believed doctors had a social responsibility
to provide infertility services. After adjusting for covariates, age <45, non-
college graduates, desiring more children, believing infertility was a disease,
and residence in the Northeast remained significant predictors for support of
insurance coverage.
CONCLUSIONS: Public attitudes reveal that most people do not perceive

infertility to be a disease. Viewing infertility as a disease is one of the stron-
gest predictors of respondent support for insurance coverage for infertility
services, pointing to the need for enhanced advocacy and education to the
general public.
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DEVELOPING A REVERSIBLE IMMUNO-CONTRACEP-
TIVEVACCINEAGAINSTHUMANSPERM. G.D. Smith,a

D. Lai,a J. Oscherwitz,b K. Cease.b aOb/Gyn, University of Mich-
igan, Ann Arbor, MI; bInternal Medicine, University of Michigan,
Ann Arbor, MI.

OBJECTIVE: A long-lasting, reversible, non-hormonal, female-
controlled contraceptive is needed, especially in developing global countries.
Recent advances in: i) identification of sperm surface molecules essential for
fertilization - IZUMO1 (IZ), and ii) tertiary protein analysis and epitope-spe-
cific vaccine engineering sets the stage for development of an anti-sperm im-
mune-contraceptive vaccine. Objectives were to engineer immunogens that
elicit IZ epitope-specific antibodies (Abs), screen Abs abilities to recognize
human and mouse sperm proteins, test Abs abilities to block mouse fertiliza-
tion in vitro, and determine reversibility of fertilization blockage with anti-
gen-specific proteins.

DESIGN: Animal model vaccine development and in vitro sperm function
testing

MATERIALS AND METHODS: Animal care and use (IACUCA) and
IRB approvals were obtained. Analysis of predicted 3-D structures of human
and mouse IZ proteins was performed to identify potential neutralizing
epitope sites. Eight (8) IZ epitope-specific Abswere developed in rabbits. Af-
finity-purified Abs were tested for recognition of IZ at the proper molecular
mass in mouse and human sperm extracts by Western Blot analysis. No Ab,
irrelevant Ab (Ir-Ab), and IZ-Abs were tested in a dose-dependent manner
for mouse sperm agglutination, and influence on 24hr motility. Antigen-
recognizing Abs that did not cause agglutination, or reduced motility, were
tested in a mouse in vitro fertilization assay. Mouse epididymal sperm and
metaphase-II oocyte cumulus masses were isolated and incubated in human
tubal fluid (HTF) with 1% protein for 24hrs with no Ab, 2.5% (vol/vol) Ir-Ab,
or IZ-Abs with confirmation of fertilization being 2-cell embryos at 24hrs. In
some experiments, co-incubation with synthetic peptide for IZ were as-
sessed. Nonparametric statistical analysis was performed with Chi square
and differences considered significant at p<0.05.

RESULTS: Two of eight IZ-Abs (IZ-3-Ab and IZ-6-Ab) recognized IZ
protein in both mouse and human sperm at the proper molecular mass. Irrel-
evant-Ab, IZ-3, and IZ-6 Abs caused mouse sperm agglutination at 5-20%
but not at % 2.5%. At 2.5% these antibodies had no detrimental influence
on mouse sperm motility. Fertilization rates were high and not significantly
different in no-Ab controls (reps-10; n-371; mean�SE: 81�3%), Ir-Ab con-
trols (reps-5; n-145; 79�1%), and IZ-6-Ab (reps-3; n-75; 73�7%). However,
fertilization rates were significantly reduced (p<0.0001) with IZ-3-Ab co-in-
cubation (reps-3; n-72; 28�3%). This IZ-3-Ab reduction in fertilization was
dose-dependent and significantly reversed with addition of IZ-3 peptide.

CONCLUSIONS: These experiments represent a screening pipeline in
development of non-hormonal, epitope-specific immuno-contraceptive vac-
cines. Abs against sperm IZ reduced fertilization in vitro, and this was revers-
ible. Significant in vitro and in vivo animal model work is required before
such an approach can be applied in humans.
Supported by: Global Third Century Initiative
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EFFECTS OF COADMINISTRATION OF VAGINAL MI-
CONAZOLE NITRATE ON THE PHARMACOKI-
NETICS ANDABSORPTION OF THE NESTORONE
AND ETHINYL ESTRADIOL CONTRACEPTIVE
VAGINAL RING. R. B. Merkatz,a K. Simmons,b N. Kumar,a

B. Variano,c M. Plagianos,a K. Roberts,c L. Han,d G. Creasy.a aPopulation
Council, New York, NY; bCenters for Disease Control and Prevention, At-
lanta, GA; cPopulation Council, rye, NY; dOHSU, Portland, OR.

OBJECTIVE: To assess potential interactions of a topical vaginal anti-
fungal medication (miconazole nitrate) on release, pharmacokinetics and ab-
sorption of Nestorone (NES) and ethinyl estradiol (EE) from an
investigational long-acting (1-year) contraceptive vaginal ring (CVR). A sec-
ondary objective was to evaluate safety of the CVR in the presence of anti-
mycotic co-medication.
DESIGN: This was an open-label, randomized, crossover, drug-drug inter-

action study
MATERIALS AND METHODS: We evaluated effects of co-administra-

tion of three formulations of vaginal miconazole nitrate (a single dose
1200 mg miconazole suppository, a 3-dose 200 mg/d miconazole supposi-
tory, and a 3-dose 200 mg/d miconazole cream) on the pharmacokinetics
and absorption of NES and EE delivered by the CVR in normal ovulating
women. We performed bioequivalence comparisons between CVR-only
and CVR with each miconazole formulation, administered on day 8-10 after
CVR insertion.
RESULTS: 45 participants were randomized and 29 completed the

study. Systemic exposure to NES and EE increased when single or multi-
ple doses of a miconazole nitrate suppository were co-administered with
the CVR, up to a maximum EE geometric mean ratio (GMR) AUC8-21 of
1.67 (1.51 - 1.86) for the single dose suppository and 1.42 (1.21-1.66) for
the multiple dose suppository. By contrast, systemic exposure to NES and
EE was bioequivalent with and without miconazole nitrate cream (all
GMRs and confidence intervals within 0.80 to 1.25). Similar frequency
and intensity of adverse events (AEs) were observed with the CVR only
and with all miconazole co-medication treatment groups. There were no
serious treatment related AEs.
CONCLUSIONS: Miconazole vaginal suppositories are associated with

increased systemic levels of both NES and EE, while miconazole vaginal
cream is bioequivalent to no-miconazole exposure. Hence, concurrent use

Multivariable Analysis of Participants in Support of IVF Coverage

Variable Unadjusted RR Adjusted RR p-value

Age <45 Ref Ref
>45 0.5 (0.36-0.71) 0.63 (0.42-0.94) 0.03

Gender Female Ref Ref
Male 0.87 0.96 (0.67-1.38) 0.83

Partner No Ref Ref
Yes 1.1 (0.77-1.5) 1.2 (0.83-1.7) 0.34

Education Not college grad Ref Ref
College grad 0.67 (0.47-0.95) 0.62 (0.42-0.91) 0.01

Income <$100,000 Ref Ref
>$100,000 0.91 (0.76-1.1) 0.86 (0.72-1.02) 0.08

Know Someone With Infertility No Ref Ref
Yes 1.27 (0.9-1.8) 1.1 (0.8-1.66) 0.45

Desire More Children No Ref Ref
Yes 1.2 (1.6-4.26) 1.82 (1.1-3.2) 0.04

Believe Infertility is a Disease No Ref Ref
Yes 1.93 (1.39-2.5) 6.8 (3.9-11.8) <0.001

Atheist/Agnostic No Ref Ref
Yes 0.77 (0.52-1.14) 0.68 (0.44-1.0) 0.08

Northeast Region of the U.S. No Ref Ref
Yes 2.1 (1.3-3.3) 2.4 (1.7-3.9) <0.001
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of miconazole vaginal suppositories with the NES/EE CVR is not advisable.
The highly lipophilic oil-based suppositories appear to enhance release of
lipophilic steroids such as NES and EE from the CVR more than a water-
based cream. This could explain the increased systemic levels of both estro-
gen and progestin hormones administered vaginally through this investiga-
tional one-year CVR.

Supported by: Avis and Clifford Barrus Medical Foundation; USAID
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ACCEPTABILITYAND ADHERENCE TO USE OF THE
NESTORONE�/ETHINYLESTRADIOL CONTRACEP-
TIVE VAGINAL RING: A COMPARISON OF AUDIO
COMPUTER-ASSISTED SELF-INTERVIEWS AND
FACE TO FACE INTERVIEWS. M. Plagianos,a B. Stifani,b

R. Merkatz,a C. S. Vieira.c aPopulation Council, NewYork, NY; bAlbert Ein-
stein College of Medicine / Montefiore Medical Center, Bronx, NY; cObste-
trics and Gynecology, University of Sao Paulo, Ribeirao Preto, Brazil.

OBJECTIVE: Social desirability biases limit researchers’ ability to obtain
accurate information about reproductive health topics, including contracep-
tive behaviors. We examined response bias in a contraceptive acceptability
study by comparing the audio computer-assisted self-interview (ACASI)
method with face to face (FTF) interviews.

DESIGN: Randomized study within an open-label Phase 3 clinical trial
MATERIALS AND METHODS: An acceptability questionnaire (AQ)

was administered to all participants in a phase 3, multi-country clinical
trial of the Nestorone/Ethinyl Estradiol contraceptive vaginal ring
(CVR), a novel one-year reusable ring under a woman’s control between
2006-2008. In 6 countries, participants were randomized to either FTF or
ACASI. AQs were administered after the third and final cycle of ring use.
Responses from the later AQ were analyzed using descriptive statistics
and bivariate logistic regression were used to compare AQ responses by
survey method.

RESULTS: A total of 472 women were randomized with 236 randomized
to FTF and 236 to ACASI. Demographic characteristics were similar be-
tween groups. Significant response differences between ACASI and FTF
were present for questions considered as sensitive related to CVR use.
Compared to women randomized to a FTF interview, those randomized to
ACASI had about twice the odds of reporting feeling the ring while wearing
it [OR 2.04 (1.37-3.03)]; feeling the ring during sex [OR1.88 (1.26-2.81)];
partners’ feeling the ring during sex [OR 1.65 (1.13-2.41)]; and the ring hav-
ing a negative effect on partners’ sexual pleasure [OR 2.19 (1.17-4.07)].
Women randomized to ACASI were also more likely to report removing
the ring to wash it [OR 1.72 (1.19-2.50)], removing the ring before sex
[OR 2.17 (1.37, 3.43), and removing the ring for more than two hours outside
scheduled removal periods [OR 4.49 (2.37-8.54)]. Overall satisfaction was
identical between interview types: 89% reported being satisfied with the
CVR.

CONCLUSIONS: Acceptability and adherence, which are essential to the
success of a woman-controlled contraceptive such as a CVR, appear to be
over-reported when subjects are interviewed using FTF methods compared
to ACASI. ACASI is a valuable method for reducing social desirability

bias and discomfort related to reporting sensitive issues related to contracep-
tive use.
Supported by: Funding Sources: National Institute of Health/NICHD

3RO1HD047764- 02S2; USAID GPO-A-00-04-00019.
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BLEEDING AND SPOTTING WITH 180 DAYS’
CONTINUOUS USE OF A COMBINED NESTORONE/
ESTRADIOL CONTRACEPTIVE VAGINAL RING
A. E. Burke,a B. A. Chen,b A. Murthy,c C. Dart,d

D. F. Archer.e aDepartment of Gynecology and Obstetrics, Johns Hopkins
University School of Medicine, Baltimore, MD; bDepartment of Obstetrics,
Gynecology and Reproductive Sciences, University of Pittsburgh School of
Medicine, Pittsburgh, PA; cDepartment of Obstetrics and Gynecology, New
York UniversityMedical Center, NewYork, NY; dHealth Decisions, Durham,
NC; eDepartment of Obstetrics & Gynecology, Eastern Virginia Medical
School, Norfolk, VA.

OBJECTIVE: Nestorone (NES), a potent progestin, has been shown to
suppress ovulation. However, NES alone may cause hypoestrogenic symp-
toms and irregular bleeding. We assessed bleeding patterns in a trial
comparing 3 investigational contraceptive vaginal rings (CVR) releasing
200 micrograms (mcg) of the progestin Nestorone (NES) and either 10,
20, or 40 mcg of estradiol (E2) daily, over 180 days of continuous use.
DESIGN: Multicenter, prospective, double-blinded randomized

controlled trial.
MATERIALS AND METHODS: We evaluated bleeding patterns in par-

ticipants randomized to use a CVR designed to release NES 200 mcg/day
and one of 3 doses of E2 (10, 20, or 40 mcg/d) for 90 days of continuous
use, followed by a second ring of the same dose (180 consecutive days).
Women maintained daily bleeding diaries throughout the study to assess
bleeding (requiring sanitary protection), spotting (not requiring protection)
and no bleeding. We report median number of bleeding days with interquar-
tile range (IQR) for each 90-day period, and median number of days per
bleeding episode. Analysis of variance (ANOVA) was used for between-
group comparisons.
RESULTS: Bleeding data were available for 195 of 197 enrolled

women. Medians with IQR for each 90-day treatment period are shown
in the table. There were no statistically significant differences across
groups. Bleeding/spotting episodes during use of the second ring, days
91-180, lasted a median of 8 days (range 1-81 days), with no statistically
significant differences among groups. The number of bleeding days
decreased over time.
CONCLUSIONS: Very low doses of E2 added to a potent progestin in a

continuous combined hormonal CVR resulted in unpredictable bleeding.
Doses up to 40mcg E2 in a CVR containing 200 mcg NES were associated
with irregular bleeding patterns similar to those seen with other progestin-
only methods, and bleeding days trended down with time. Higher doses of
E2 in combination with 200mcg NES are under investigation.
Supported by: Eunice Kennedy Shriver National Institute of Child Health

and Human Development (NICHD), National Institutes of Health,
#HHSN275200433661; #U54 HD299990; Population Council, Center for
Biomedical Research, New York, NY

Median number of bleeding/spotting days with investigational CVR containing Nestorone and Estradiol

(NES¼Nestorone; E2¼estradiol) Ring containing 200mcg NES +

10 mcg E2 (n¼67) 20 mcg E2 (n¼66) 40 mcg E2 (n¼64)

Median (IQR) days Median (IQR) days Median (IQR) days

Days 1-90 (Ring 1) Bleeding/spotting 29 (14.5-56.5) 43 (23.5-61.5) 38 (23-53)
Bleeding only 8 (3-22) 10.5 (3-25) 12 (3.5-22)
Spotting only 13 (5-26) 20 (7.5-42) 21 (11-35)

Days 91-180 (Ring 2) Bleeding/spotting 21 (10-52) 32 (11-70) 24 (3-47)
Bleeding only 6 (0-11) 3.5 (0-15) 2 (0-10)
Spotting only 16 (4-40) 16 (3-40.5) 15.5 (2-41)

Overall Bleeding/spotting 50 (32-105) 73.5 (41-113) 63 (34-107)
Bleeding only 15 (6-31) 16 (5-44) 14 (5-32)
Spotting only 31 (10-61) 39.5 (12-81) 33 (16-66)
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USE OF PEAK DRUG LEVELS TO ASSESS
COMPLIANCE WITH VAGINAL RING
CONTRACEPTION. J. T. Jensen,a A. Edelman,a

A. Burke,b N. Kumar,c C. Westhoff,d D. F. Archer,e

K. T. Barnhart,f M. Thomas,g R. Sitruk-Ware.h aOB/GYN, OHSU, Portland,
OR; bJohns Hopkins Bayview, Baltimore, MD; cCenter for Biomedical
Research, Poulation Council, New York, NY; dDepartment of OB/GYN,
Columbia University, New York, NY; eDepartment of Obstetrics & Gynecol-
ogy, Eastern Virginia Medical School, Norfolk, VA; fUniversity of Pennsyl-
vania, Philadelphia, PA; gOb/Gyn, University of Cincinnati, West Chester,
OH; hPopulation Council, New York, NY.

OBJECTIVE: During contraceptive vaginal ring (CVR) use, peak hor-
mone drug concentrations develop rapidly after ring placement and then
decrease to steady-state during treatment. However, removal followed by re-
insertion of the ring after an extended period of non-use results in a secondary
peak. We evaluated drug levels in women using an investigational CVR
releasing Nestorone (NES) and estradiol (E2) to determine if out of range
levels of NES could predict compliance.

DESIGN: Pharmacokinetic/pharmacodynamic (PK/PD) assessment.
MATERIALS AND METHODS: We evaluated serum concentrations of

NES in subjects randomized to receive a CVR releasing NES 200 mcg/day
and one of three doses of E2 (10, 20, or 40 mcg/d) for 90 days of continuous
use, followed by a second ring of the same dose (180 days total). Subjects
returned twice weekly for PK/PD assessments (vaginal ultrasound, blood
draws) during the first two 30-day cycles of ring 1, the week prior to ring ex-
change, and the last 30-day cycle using ring 2. Based on results from a
detailed PK study, we considered subjects as compliant with ring use if
NES was R80 and < 300pg/mL and noncompliant if NES was <80 pg/
mL (mean value observed 2 hours after ring removal) orR 300 pg/mL (dou-
ble the observedmean concentration at steady state after 11 days of ring use).
We counted NES levelsR 300 pg/mL as ‘‘unexpected’’ peaks reflecting ring
reinsertion after a period of noncompliance. We considered a single serum
progesterone (P4) value of >10nmol/L as evidence of ovulation.

RESULTS: Out of 197 subjects randomized, 144 completed the study, and
194 contributed PK data. We found evidence of at least one noncompliant low
NES level in 50 (26%), one ‘‘unexpected’’ peak in 58 (30%), and both a non-
compliant low and unexpected peak in 17 (9%). We discovered ovulatory
levels of P4 in 21 (11%) subjects. Of these, 14 (7%) had evidence of a noncom-
pliant low, 3 (2%) an unexpected peak, and 4 (2%) both noncompliant low and
unexpected peak NES levels. No ovulations occurred in subjects who showed
NES levels within the expected range. Most subjects with noncompliant levels
had multiple out of range values; these typically occurred when subjects re-
turned from an observation-free interval of more than one week.

CONCLUSIONS: Elevated contraceptive steroid hormone levels during
expected steady state with a CVR suggest peak release associated with
ring reinsertion after a period of nonuse. Both low and high drug levels
were associated with ovulation, suggesting non-compliance with ring use
as a potential explanation for failure.

Supported by: NICHD Contraception Clinical Trial Network
(HHSN275200403378I, HHSN275200433661; HHSN275201000077U),
U54 Contraception Development Research Center (U54 HD29990) and
Columbia University (NIH UL1 TR000040).
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THE PROGESTIN-CONTAINING INTRAUTERINE DE-
VICE (IUD) DURING OVARIAN STIMULATION AND
OOCYTERETRIEVAL: SHOULD IT STAYOR SHOULD
IT GO? J. Friedenthal,a S. M. Maxwell,b S. Willson,c

D. H. McCulloh,b J. Grifo,b K. N. Goldman.b aNYU Langone Medical Cen-
ter, New York, NY; bNYU Fertility Center, New York, NY; cNYU School of
Medicine, New York, NY.

OBJECTIVE: Progestin IUDs are effective long-acting reversible contra-
ceptives and are popular among young women presenting for elective oocyte
cryopreservation or oocyte donation. IUD removal and replacement is costly,
requires additional procedures, and increases risk of unintended pregnancy;
however, the impact of low-dose local progesterone during ovarian stimula-
tion is unknown. We sought to assess the impact of a progestin IUD on
ovarian stimulation and retrieval parameters.

DESIGN: Retrospective cohort study
MATERIALS AND METHODS: All patients undergoing oocyte retrieval

with a documented IUD in situ prior to cycle start from 7/2011-6/2016 at a single

academic medical center were identified. Exclusion criteria included those with
a copper IUD or those whose IUD was placed at the time of oocyte retrieval.
Age-matched controlswithout IUDsmeeting the above criteriawere selected us-
ing a random number generator in a 3:1 ratio (Excel). Baseline demographics
were collected: age, ovarian reserve testing (day 2 estradiol (E2) and follicle
stimulating hormone (FSH)), and controlled ovarian hyperstimulation (COH)
cycle parameters (initial and total gonodatropin dose, maximum E2 prior to
retrieval). Primary outcomes included total number of oocytes retrieved and
number of metaphase II (MII) oocytes retrieved. Data were analyzed using stu-
dent’s t-test, mean +/- standard deviation, with p<0.05 considered significant.
RESULTS: 32 patients with a progestin-containing IUD underwent

ovarian stimulation and oocyte retrieval: 24 for elective oocyte cryopreserva-
tion and 8 for oocyte donation. 32,638 oocyte retrieval cycles were performed
during this period, and 96 age-matched controls were identified. Results are
summarized in Table 1. By design age was similar between groups. Ovarian
reserve parameters were similar. The maximum E2 prior to retrieval was
significantly higher in the control group than in the IUD group (2273 vs
2077, p<0.05); there were no other differences in COH parameters. There
was no difference in total number of oocytes or number of MII oocytes
retrieved. There were infections or complications among women with IUDs.
CONCLUSIONS: The presence of a progestin-containing IUD during

ovarian stimulation and retrieval did not affect oocyte number or maturity.
The lower estradiol level may not be clinically significant but warrants
further investigation. These data are overall reassuring for patients and pro-
viders and suggest that IUDs can safely remain in situ during COH. However,
larger, prospective studies should be conducted.
Reference:
1. Juretzka MM, O’Hanlan KA, Katz SL, El-Danasouri I, Westphal LM.

Embryo cryopreservation after diagnosis of stage IIB endometrial can-
cer and subsequent pregnancy in a gestational carrier. Fertil Steril. 2005
Apr;83(4):1041.
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FLUCTUATION OF SERUM ANTIMULLERIAN
HORMONE DURING PREGNANCY AND POST-
PARTUM–RELATIONSHIP WITH SEXUAL HOR-
MONES AND FETAL GENDER IN DIFFERENT
TRIMESTERS. X. Li, X. Liang, X. Yang, J. Li, Y. Li. The Sixth
Affiliated Hospital of Sun Yan-Sen University, Guangzhou, China.

OBJECTIVE: The purpose of this longitudinal study was to observe the
levels of serum antimullerian hormone(AMH) and other sexual hormones
during pregnancy and postpartum and analyzed the relationship between
AMH and other sexual hormones in the same period. We compared the dif-
ference of serum AMH level between different fetal genders in order to
explore the possible effect of fetal genders on maternal AMH level.
DESIGN: A prospective longitudinal study
MATERIALS ANDMETHODS: We performed a prospective longitudinal

study from June 2016 to February 2017, collecting serum samples of pregnant
women in different gestational age and postpartum in the Sixth Affiliated Hos-
pital of Sun Yat-sen University. We excluded those meeting the following con-
ditions: 1.Unilateral ovary; 2. A history of radiotherapy and chemotherapy;

A comparison of patients with or without in situ progestin IUD

Control group IUD group p-value

Age 32.3 +/- 4.6 32.3 +/- 4.6 1.0
Starting gonadotropin

dose (IU)
368.5 +/-131.8 368.8 +/-136.0 1.0

Total gonadotropin
dose administered
(IU)

3277.4 +/- 1313.1 3344.1 +/- 1469.1 0.8

Day 2 E2 50.61 +/- 56.3 59.4 +/- 47.3 0.4
Day 2 FSH 6.0 +/- 3.1 6.0 +/- 2.8 0.9
Maximum E2 prior to

retrieval
2772.8 +/- 1416.1 2076.5 +/- 1322.6 0.02

Number of total oocytes 18.0 +/- 9.7 16.9 +/-10.2 0.6
Number of MII oocytes 14.2 +/-8.7 13.2 +/- 8.7 0.6
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3 Endocrine system diseases: such as polycystic ovary, systemic lupus erythe-
matosus. In total, we included 36 pregnant women.Wemeasured serumAMH,
E2,P,FSH,LH,PRL,T,SHGB andb-HCG levels in serum specimens at different
time points. All these hormones were measured using electrochemilumines-
cence (ECLIA). We adopted repeated measures analysis to analyze the fluctu-
ation of serum antimullerian hormone during pregnancy and postpartum.
Spearman’s correlation was used to explore the relationship between AMH
and other sexual hormones in the same period.

RESULTS: Based on the gestational age, the course of pregnancy was
divided into the first trimester(less than 14 weeks), second trimester (from
14 to 27+6 weeks) and third trimester (after 28 weeks). We totally included
36 pregnant women with average age 29.12 years. We found serum AMH
decreased gradually with the increase of gestational age (3.78 vs. 2.36 vs.
1.40, for three trimesters respectively), and the differencewas statistically
significant. The serum AMH level continued to decline (1.40 vs.1.02,
P<0.05) in postpartum. There was no correlation between serum AMH level
and E2, P, FSH, LH, PRL, T, SHGB, and HCG during pregnancy. No statis-
tically significant difference was found in maternal serum AMH level be-
tween pregnant women with different fetal genders.

CONCLUSIONS: Maternal serum AMH concentration decreases gradually
with the increase of gestational age. AMH during pregnancy cannot be used as
an indicator of ovarian reserve. E2, P, FSH, LH, PRL, T, SHGB, HCG and fetal
genders have no effect onmaternal serumAMHconcentration during pregnancy.

Supported by: National Natural Science Foundation of China (No.
81471507, 81601347, 81471507), Natural Science Foundation of Guang-
dong Province (No. 2014A030310096) and PublicWelfare Research and Ca-
pacity Building Fund of Guangdong (No. 2016A020218006).
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SERUMVITAMIND (OHD) LEVELSARECORRELATED
WITH EMBRYONIC ANEUPLOIDY. J. M. Franasiak,a

R. T. Scott, Jr.,a E. E. Lara Molina,b A. Pellicer.c aIVI/RMANJ,
Thomas Jefferson University, Basking Ridge, NJ; bEgg Donation
Unit, IVI Barcelona, Instituto Valenciano de Infertilidad, Barcelona, Spain; cRe-
productive Medicine, Instituto Valenciano de Infertilidad (IVI), Valencia, Spain.

OBJECTIVE: The OHD deficiency epidemic has prompted exploration
into many areas of human health and disease. This steroid hormone has re-
ceptors throughout the body including the ovary—in particular the granulosa
cells. It has been shown that transfer of a euploid blastocyst in a synchronous
IVF cycle seems to overcome the detrimental affect of OHD. However, it is
possible its insult to reproductive outcomes comes proximal to formation of a
euploid blastocyst. The present study investigates the affect of OHD level on
embryonic aneuploidy.

DESIGN: Retrospective cohort study
MATERIALS AND METHODS: The study included patients undergoing

IVF/PGS treatment at a single center from 2011-2016. We included patients
who had a documented total serumOHD level result. Only the most proximal
IVF/PGS cycle to the serum OHD assessment was utilized to determine the
relationshipwith Pearson correlation testing. Patients were analyzed who had
OHD drawn within 12 months and within 6 months of care. Patients aneu-
ploidy rate by serum OHD levels according to IOM guidelines (<20, 20-
30, and >30 ng/mL) and OHD level by aneuploidy rate (0-33%, 34-66%,
and 67-100%) were also compared utilizing ANOVA.

RESULTS: There were 1229 patients who met criteria as set forth above. Pa-
tient mean age was 35.9 (SD�4.6) years old. Mean aneuploidy rate was 41.3%.
Mean serum OHD was 32.0 (SD�14.2) ng/mL. The mean number of days be-
tween serumOHD assessment and embryonic aneuploidy assessment was 189.9
(SD�238.5) days.When the patients were limited to thosewho hadOHDdrawn
within 1 year of the aneuploidy results (n¼1076) Pearson correlation (r¼-0.046)
did not show a relationship (p¼0.13).When limited toOHDassessment within 6
months (n¼878) the Pearson correlation (r¼-0.084) was significantly correlated
(p¼0.01). OHD levels by IOM guidelines were significantly associated with
aneuploidy with a mean aneuploidy rate of 44.6% in those with <20 ng/mL,
43.4% in those 20-30 ng/mL, and 37.8% in those >30 ng/mL (p¼0.04). Simi-
larly, aneuploidy rate (0-33%, 34-66%, and 67-100%) was associated with
serum OHD levels with a difference in mean serum OHD level of 33.0 ng/
mL, 30.8 ng/mL, and 29.9 ng/mL respectively (p¼0.02).

CONCLUSIONS: These data suggest serum OHD levels may be corre-
lated with the likelihood of achieving a euploid blastocyst. However, there
are areas of caution that will empower and inform further investigations.
Assessment of total serum OHD levels may not be the most precise method
of determining OHD metabolic status in clinical care. It may be necessary to
have further characterization of the bioavailable and bioactive OHD status.

Further, the mechanism of OHD’s impact on ploidy rates needs to be further
established. There are preliminary data to suggest telomerase and telomere
length may be involved and is an area of active study.
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VITAMIN D REDUCES A KINASE ANCHORING PRO-
TEIN 13 (AKAP13) MRNA EXPRESSION IN FIBROID
CELLS. C. I. Cross,a P. Driggers,a M. Malik,b J. Segars.a
aGyn/Ob, Johns Hopkins University School of Medicine, Balti-
more, MD; bOBG, Uniformed Services University of the Health Scienc, Be-
thesda, MD.

OBJECTIVE: Vitamin D deficiency may play a key role in fibroid disease
pathogenesis. Not only are African American more likely to be Vitamin D defi-
cient, but they also suffer from a disproportionate fibroid disease burden compared
to Caucasian women. Fibroids are characterized by abundant deposition of stiff
and disorganized extracellular matrix (ECM). Increased mechanical stress pro-
motes tumorigenesis through activation of the RhoA signaling pathway. We
have previously reported that AKAP13, a guanine nucleotide exchange factor
for RhoA, was overexpressed in fibroid cells and involved in mechanical
signaling. Our priorwork showed thatAKAP13 interacts directlywith the vitamin
D receptor to repress vitamin D activity in fibroid cells via the RhoA signaling
pathway. Given the opposing interaction between AKAP13 and VDR, we sought
to determine if vitamin D treatment altered AKAP13 mRNA expression.
DESIGN: Laboratory Science
MATERIALS AND METHODS: An immortalized, primary human uter-

ine fibroid cell line, P51F cells, were cultured in vitro for 24 hours, then
treated with a 10nM solution of 1a,25(OH)2D3 (D3) or vehicle control,
EtOH. Cells were harvested 24 hours following treatment. RNA was ex-
tracted from lysates and utilized for generation of complementary DNA.
Quantitative real-time polymerase chain reactions were performed. Target
genes included AKAP13 and ECM-associated proteoglycans, Versican and
Fibromodulin. All values of the target genes were normalized to the expres-
sion of the reference genes glyceraldehyde-3-phospate dehydrogenase and ri-
bosomal protein lateral stalk subunit P0 RNAs.
RESULTS: We observed a 42% reduction in AKAP13 mRNA expression

levels in D3 treated P51F cells compared to control (p < 0.001). There was
also a significant reduction in both Versican and Fibromodulin mRNA
expression in D3 treated P51F cells, with a 37% reduction and 49% reduc-
tion, respectively (p < 0.01).
CONCLUSIONS: Vitamin D treatment reduces AKAP13 mRNA expres-

sion, a key integrator of mechanical signaling within fibroid cells. Additionally,
D3 treatment reduces ECM-associated protein gene expression in a primary
fibroid cell line. These data support our previous findings that AKAP13 and
vitamin D work in opposition to exert effects on the ECM of fibroids.
Supported by: This research was supported, in part, by a grant from the Of-

fice of Dietary Supplements, NIH to JHS, in addition to the Howard W. and
Georgeanna Seegar Jones Endowment.
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COST-EFFECTIVENESS OF GONADOTROPHINS
COMPARED TO CLOMIPHENE CITRATE IN ANOVU-
LATORY WOMEN WHO HAD NOT CONCEIVED AF-
TER SIX OVULATORY CYCLES WITH
CLOMIPHENE CITRATE. E. M. Bordewijk,a N. Weiss,a

P. G. Hompes,b F. van der Veen,a B. W. Mol,c M. van Wely.a aCenter for
Reproductive Medicine, Academic Medical Center, Amsterdam,
Netherlands; bDepartment of Obstetrics & Gynaecology, Vrije Universiteit
Medical Center, Amsterdam, Netherlands; cObstetrics & Gynaecology,
The University of Adelaide, North Adelaide, Australia.

OBJECTIVE: To compare the costs and effects of six cycles of ovulation
induction (OI) with gonadotrophins (FSH) or clomiphene citrate (CC) with
or without intra-uterine insemination (IUI) in anovulatory women who
already had six ovulatory cycles after CC without conceiving.
DESIGN: A cost-effectiveness analysis alongside a multicentre rando-

mised controlled trial.
MATERIALS AND METHODS: We performed a randomised clinical trial

with a 2 by 2 factorial design was performed in the Netherlands. Women, who
had had six ovulatory cycles after CC without conceiving, were randomly allo-
cated to either ovulation induction (OI) with CC or FSH for six cycles, both with
IUI or without IUI. The primary endpoint was pregnancy resulting in live birth
within 8 months after randomisation. We collected data on resource use related
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to treatment and total amount of medication. We calculated unit costs from
various sources. We calculated the mean costs of ovulation induction with
FSH and CC and the mean costs of IUI. Incremental cost-effectiveness ratios
(ICER) were calculated for FSH compared to CC and for IUI compared to no
IUI. Nonparametric bootstrap resampling was used to investigate the effect of
uncertainty in our estimates. Netherlands Trial Register NTR1449.

RESULTS: BetweenNovember 2008 until November 2015, we randomised
666 women. Live birth rates were 53% after FSH and 42% after CC (RR 1.21,
95% CI 1.08 to 1.32). Medical costs were V3.756 with FSH and V2.387 with
CC (Difference of -V1.369 (95% CI -932 to -1.999)). The incremental cost-
effectiveness wasV11.152 (95% CI 6.985 to 22.641) per additional live birth.
In the IUI-comparison, live birth rates with andwithout IUIwere 49%and 45%
(RR 1.08, 95% CI 0.93 to 1.26). Medical costs were V3.416 with IUI and
V2.727 without IUI (Difference ofV1.066 (95%CI 739 to 1.467)). The incre-
mental cost-effectiveness ratio was V14.565 (95% CI -68.994 to 93.035) per
additional live birth. These are preliminary results.

CONCLUSIONS: In anovulatory women who had six ovulatory cycles on
CC, OI with FSH increases live birth rates over CC for higher costs, at incre-
mental costs of more thanV11.000 euro per live birth. Addition of IUI did not
increase live birth rates, but generated higher costs.

Supported by: This trial is funded from the Netherlands Organization for
Health Research and Development (Health Care Efficiency Research; proj-
ectnumber : 80-82310-97-12067).
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EXPRESSION OF GENES GOVERNING OVULATION
AND STEROIDOGENESIS IS AFFECTED BY HIGH
FAT DIET IRRESPECTIVE OF
OBESITY. N. M. Hohos, K. Cho, D. Swindle,
A. J. Polotsky, M. E. Skaznik-Wikiel. OB/GYN, University of Colorado
Denver, Aurora, CO.

OBJECTIVE: High fat diet (HFD) exposure leads to diminished ovarian
reserve and subfertility irrespective of obesity.1 Herein, we assessed the in-
fluence of HFD on estrous cycle and expression of genes important in ovula-
tory function.

DESIGN: Prospective laboratory animal study.
MATERIALS AND METHODS: 5-week-old C57BL/6J mice were as-

signed to receive different dietary interventions: HFD (60% fat calories) or
chow (N¼8). After estrous cycle assessment animals were sacrificed in dies-
trus at 10 weeks. Body weights were recorded and fat mass was measured us-
ing quantitative MRI. HFD animals were separated into two groups: obese
mice >26 g (HF-Ob; N¼7) and lean mice <23 g (HF-Ln; N¼7). One ovary
per animal was used for RNA-sequencing. Chi-sqare or one-way ANOVA
with Tukey post hoc test were used, as appropriate. Cufflink, cuffmerge, cuff-
diff, and cummeRbund packages were used for RNA-sequencing analysis
and differential expressionwas considered significant after adjusting for false
discovery rate with q-value <0.05.

RESULTS: The average weights of the animals were 21.3 � 0.6g, 22.3 �
1.4g, and 30.1 � 1.3g, in chow, HF-Ln, and HF-Ob groups respectively
(p<0.0001). Respective mean fat mass values for each group were 1.4 �
0.1g, 2.8� 0.3g, and 10.3� 1.2g (p<0.0001). HFD caused impaired estrous
cycling regardless of obese phenotype, with only 42.9% of HF-Ln and 71.4%
of HF-Ob mice having a normal cycle compared to 100% of controls
(p¼0.04). We analyzed a total of 22,615 coding genes in the mouse genome.
We identified 24 genes crucial in normal ovulatory function differentially ex-
pressed (DE) in both HFD groups vs chow group, including genes involved in
ovulation, luteolysis, and ovarian steroidogenesis. Several examples of DE
genes are presented in Table 1.

CONCLUSIONS: Exposure to HFD, irrespective of obesity, is associated
with impaired estrous cycle and altered expression of critical genes important
in normal ovulatory function. This newly reported association of HFD diet alone

affecting ovarian gene expression may provide unknown clues for how diet im-
pacts fertility. Attention should be prioritized to mechanistic and functional con-
sequences of these HFD-driven changes in ovarian gene expression.
Reference:
1. Skaznik-Wikiel ME, Swindle DC, Allshouse AA, Polotsky AJ, McMa-

naman JL. High-Fat Diet Causes Subfertility and Compromised
Ovarian Function Independent of Obesity in Mice. Biol Reprod
2016; 94(5): 108

Supported by: ABOG/AAOGF Research Grant to MS-W
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THE EFFECTS OF AGE, LIFESTYLE, AND ENVIRON-
MENT ON LONGIT€UDINAL ANTI-MULLERIAN HOR-
MONE LEVELS IN A POPULATION-BASED COHORT
OF REPRODUCTIVE-AGED WOMEN. M. Lanham,a

S. Harlow,b C. Karvonen-Gutierrez,b J. F. Randolph.a aObstetrics and Gyne-
cology, University of Michigan, Ann Arbor, MI; bUniversity of Michigan,
Ann Arbor, MI.

OBJECTIVE: To determine the effects of age, smoking, exogenous repro-
ductive steroid hormones, obesity, and time of year, on anti-M€ullerian hor-
mone (AMH) levels
DESIGN: Prospective longitudinal, population-based cohort study
MATERIALS AND METHODS: The Michigan Bone Health and Meta-

bolism Study, a population-based longitudinal studywith annual data ranging
from 1992 to 1995, 1998 to 2002, and 2005 to 2009, included physical mea-
sures, health and social questionnaires, and serum evaluations. AMH assay
(Beckman-Coulter Gen II) was performed on 1,886 never-thawed serum
samples from 391 women in this study, aged 24 to 42 years. Samples drawn
after hysterectomy or oophorectomy were excluded. A natural logarithmic
transformation of AMH was applied to reduce the influence of the skewed
distribution. The effects of age, smoking, obesity, exogenous reproductive
hormone (estrogen or progestin) use, and month of serum collection were
analyzed using linear mixed effect modelingwith inclusion of random effects
to characterize each subject. Data analysis was generated using Proc Mixed
with SAS software, Version 9.4.
RESULTS: The median AMH level decreased from 6.5 ng/mL at age 24 to

1.0 ng/mL at age 42. The effects of age and age-squared, as well as smoking,
hormone use, obesity, andmonth of serum collectionwere statistically signif-
icant (Table 1). logAMH demonstrated a curvilinear (accelerating) decline
with increasing age. Current and prior smoking decreased logAMH, with
an effect similar to an additional year of aging (p¼0.004,p¼0.008). WHO
Class I obesity [Body Mass Index (BMI) 30-35 kg/m2] was associated
with a higher logAMH than WHO Class II-III Obesity [BMI > 35 kg/m2]
(p¼0.008). Current estrogen and/or progestin exposure was associated
with a decreased logAMH (p¼0.03). logAMH was elevated in July relative
to other months (p¼0.001).
CONCLUSIONS: AMH values undergo accelerated decline with

increasing age. Lifestyle and environmental factors are associated with
changes in AMH levels, with the effect of estrogen and progestin exposure
being temporary, but the effect of smoking persisting.
Supported by: DP3 DK098129; University of Michigan Department of

Obstetrics and Gynecology; NIAMS, AR052384 - Change in Bone Arthritis,
Function: Hormones & Obesity; Unrestricted Grant from Beckman-Coulter

Gene name Function

Log2 fold
change

Control vs
HF-Ln q-value

Log2 fold
change
Control
vs HF-Ob q-value

Btg2 Ovulation -1.002 0.02 -1.224 0.02
Errfi1 Ovulation -1.039 0.02 -1.204 0.02
Edn2 Ovulation -3.995 0.02 -4.477 0.02
Nr4a1 Steroidogenesis,

luteolysis
-1.135 0.02 -1.478 0.02

Tnfaip6 Ovulation -2.769 0.02 -3.139 0.02

Table 1. Association of age, lifestyle, and environment with log(AMH)

Coefficient Estimate 95% CI p

Intercept -0.0412 (-0.268,0.185) 0.7214
Age -0.258 (-0.286,-0.231) <0.0001
Age2 -0.008 (-0.010,-0.006) <0.0001
Current smoker -0.337* (-0.543,-0.131) 0.0014
Prior smoker -0.314* (-0.529,-0.109) 0.0027
Current hormone -0.205y (-0.363,-0.046) 0.0117
Prior hormone -0.101 (-0.272,0.069) 0.2438
WHO Class I Obesity 0.113x (-0.006,0.232) 0.0637
WHO Class II-III Obesity -0.145x (-0.336,0.045) 0.1348
Non-July month -0.181 (-0.289,-0.073) 0.001

Tukey-Kramer adjusted p-value for multiple pairwise comparisons: *vs.
Never smoker <0.01, yvs. Never hormone <0.05, xClass I vs. Class II-III
Obesity <0.01
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IMPACT OF PATIENT RACE ON SURGICAL PRAC-
TICE AND PERIOPERATIVE MORBIDITY
FOLLOWING MYOMECTOMY. N. C. Stentz,a

L. Cooney,b M. D. Sammel,c D. Shah.d aReproductive Endocri-
nology & Infertility, University of Pennsylvania, Philadelphia, PA; bOB-
GYN, Fellow, Reproductive Endocrinology, Philadelphia, PA; cBiostatistics,
Epidemiology and Informatics, Univ. of Pennsylvania, Perelman School of
Medicine, Philadelphia, PA; dReproductive Endocrinology and Infertility,
University of Pennsylvania, Philadelphia, PA.

OBJECTIVE: To compare surgical approach, operative time, and periop-
erative morbidity following myomectomy by patient race

DESIGN: Retrospective cohort study
MATERIALS ANDMETHODS: Data were abstracted from the American

College of Surgeons National Surgical Quality Improvement Program data-
base on 8,438 women undergoing myomectomy between January 1, 2012
and December 31, 2015. Fibroid burden and approach to myomectomy were
determined based on CPT coding. Surgical approach, operative time, and peri-
operative morbidity were compared between Caucasian, African-American
and Asian women, with Caucasian as the reference group. Adjusted means,
odds ratios (AOR), and incidence rate ratioswith 95%CIwere calculated using
linear, logistic and overdispersed Poisson multivariable regression, respec-
tively, adjusting a priori for age, ethnicity, BMI, and myoma burden.

RESULTS: Compared with Caucasians (N¼3,207), African Americans
(N¼3,383) had a higher BMI and greater fibroid burden (p<0.001), whereas
Asians (N¼666) had a lower BMI (p<0.001) and similar fibroid burden
(0.407). In unadjusted analysis, African-Americans experienced increased
morbidity following both abdominal (OR 2.32, 95%CI 1.90-2.83) and lapa-
roscopic myomectomy (OR 1.55, 95%CI 1.13-2.12) compared to Caucasian
women. Despite having a lower BMI and similar myoma burden compared to
Caucasians, Asians also experienced increased morbidity following laparo-
scopic myomectomy (OR 1.78, 95%CI 1.09, 2.91). In multivariate analysis
adjusting for age, ethnicity, BMI, andmyoma burden, both African American
and Asian patients had twice the odds of undergoing abdominal myomec-
tomy (AOR 1.98, 95%CI 1.77, 2.21 for African-Americans; AOR 1.95,
95%CI 1.63, 2.32 for Asians) compared to Caucasians. Abdominal (AOR
2.29, 95%CI 1.82, 2.89) and laparoscopic (AOR 1.44, 95%CI 1.02, 2.05),
myomectomy remained more morbid in African American patients. A
similar increase in morbidity after laparoscopic myomectomy (AOR 2.01,
95% CI 1.19, 3.40) was confirmed for Asian patients.

CONCLUSIONS: Though the high myoma burden among African-Ameri-
cans is an established and oft-cited reason for the increased surgical morbidity
in this population, the present study demonstrates this increased morbidity per-
sists even after controlling for BMI andmyoma burden. The present study is also
the first to explore morbidity after myomectomy in Asians, demonstrating that,
despite having a lower BMI and comparable myoma burden to Caucasians,
Asian women are more likely to undergo abdominal myomectomy and experi-
ence higher morbidity following laparoscopic myomectomy. Further examina-
tion into the etiology and prevention of these racial disparities is needed.

Supported by: NIH/T32 Reproductive Epidemiology Training Grant
T32HD007440-20
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A SURVEY OF PUBLIC OPINION IN THE
UNITED STATES REGARDING UTERINE
TRANSPLANTATION. E. Hariton, P. Bortoletto,
R. H. Goldman, L. V. Farland, E. S. Ginsburg,
A. R. Gargiulo. Dept of Obstetrics &Gynecology, Brigham&Women’s Hos-
pital and Harvard Medical School, Boston, MA.

OBJECTIVE: Opinions and attitudes towards the ethical aspects and clin-
ical value of uterine transplantation (UT) have been controversial. Our aim
was to evaluate public opinion regarding UT in the United States (U.S.).

DESIGN: Cross-sectional web-based survey.
MATERIALS AND METHODS: A nationally representative sample, strat-

ified by age and gender, of adult U.S. residents completed a 31-item online ques-
tionnaire in 11/2016. Respondents who supported UTwere compared with those
who opposed it, using log binomial regression, adjusted for age and income, to
calculate relative risk ratios (RR) and 95% confidence intervals (CI).

RESULTS: Of the 1,444 respondents, 1,337 (93%) completed the survey.
Ninety respondents (6%) disagreed with use of IVF for any indication and
were excluded from final analyses. Of the remaining 1,247 respondents,
977 (78%) supported and 48 (4%) were against allowing women to undergo
UT; the remainder were neutral. Respondents with higher yearly incomes
(R$150K vs. <$20K; RR 1.11, CI 1.00-1.23) and education levels
(Rcollege vs. <college; RR 1.09, CI 1.03-1.17) were more likely to agree
that ‘‘taking the uterus from one person and putting it into another person
is ethical.’’ Respondents who answered that UT is safe for the donor, recip-
ient, and baby were more likely to believe that UT is an acceptable, ethical
alternative to a gestational carrier (GC). Forty-five percent of respondents
believed that UT should be covered by insurance, while 24% did not; the
remainder were neutral. Individuals who were female (RR 1.11, CI 1.00-
1.22) or Hispanic vs. Caucasian (RR 1.18, CI 1.02-1.37) were more likely
to support insurance coverage for UT, whereas those who were older (>60
years vs. 18-29 years; RR 0.73, CI 0.63-0.85), had higher yearly incomes
(R$150K vs. <$20K; RR 0.79, CI 0.64-0.97), did not want children in the
future (RR 0.80, CI 0.70-0.92), or did not find having biological children
important (RR 0.85, CI 0.76-0.95) were more likely opposed to insurance
coverage for UT.
CONCLUSIONS: The majority of respondents in a nationally representa-

tive sample support UT, find it ethical, and believe that it is an acceptable
alternative to a GC, though support varies. These finding suggest that as a
whole, the U.S. public is in favor of uterine transplant as a treatment for infer-
tility.
Supported by: Funded by a Dept. of Ob/Gyn Expanding the Boundaries

grant
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A RANDOMIZED CONTROLLED TRIAL OF ORAL DI-
CLOFENACPOTASSIUMFORANALGESICCONTROL
DURING OFFICE HYSTEROSCOPY. A. Abbas,a

A. Alzarga,b A. M. Abdelkader,a Y. Khamis,c

O. M. Shaaban,a S. S. Ali,d A. Nasr.a aAssiut Women’s Health Hospital, As-
siut University, Assiut, Egypt; bObstetrics & Gynecology, Sirte University,
Sirte, Libyan Arab Jamahiriya; cObstetrics and Gynecolgy, Beni Suef Uni-
versity, Beni Suef, Egypt; dAssuit University, Assuit, Egypt.

OBJECTIVE: Office Hysteroscopy (OH) is a diagnostic gynecological pro-
cedure that enables the gynecologist to visualize the uterine cavity.There is no
clear consensus within the literature as to the optimal method of pain relief dur-
ing OH. Our objective was to investigate the effectiveness of oral diclofenac po-
tassium in reducing the self-reported pain in patients undergoing OH.
DESIGN: Double-blind randomized controlled trial (NCT02714699; clin-

icaltrials.gov)
MATERIALS ANDMETHODS: All eligible patients presenting for OH

were approached for enrollment.Patients divided randomly and
equally into 2 groups of 43 each: group (A) to receive 50 mg diclofenac
potassium (cataflam) and group (B) to receive a placebo tablet. Tablets
were taken under supervision of a study investigator orally 1 hour
prior to OH.The primary outcome measure was the participant’s self-
rated pain perception using the 10-point Visual Analogue Scale
(VAS) during the procedure.Secondary outcomes included the VAS score
30 minutes after OH, the subjective assessment of the ease of OH using a
10 cm scale, the post-procedure participants’ satisfaction, the duration of
OH and the adverse effects of the study medication. Wilcoxon rank-sum
test was used to compare pain scores between groups. Chi square and
Mann Whitney tests were used to assess factors associated with pain
scores.
RESULTS: No significant difference between both groups for age, BMI,

parity and prior mode of delivery. VAS scores during OH was significantly
less in diclofenac group than placebo group (median [IQR]: 3 [2-4] vs 5
[4-7], p¼0.0001). However; no difference in VAS scores at 30 minutes
post-procedure (median [IQR]: 1 [1-2] vs 1.5 [1-2], p¼0.12). A higher
ease of procedure score was also determined among diclofenac group
(mean�SD: 7.2�1.15 vs 5.8�1.21, p¼0.001). Additionally, women in the
diclofenac group were more satisfied by the end of OH (86% vs. 69.7%,
p¼0.001). The mean duration of the procedure was significantly less in the
diclofenac group (mean�SD: 5.23�1.59 vs 6.88�2.35 minutes, p¼0.001).
No adverse effects were reported.
CONCLUSIONS: Administration of oral diclofenac potassium 1 hour

prior to OH reduces the pain perception during the procedure with subse-
quent easier and shorter duration of OH.
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EFFECT OF ORAL DICLOFENAC POTASSIUM
PLUS CERVICAL LIDOCAINE CREAM ON PAIN
PERCEPTION DURING HYSTEROSALPINGO-
GRAPHY. A. Abbas,a W. M. Wagdy,b S. S. Ali,a

M. K. Ali,a O. S. Abdalmageed,a A. M. Abdelkader,a Y. Khamis,c

O.M. Shaaban.a aAssiutWomen’s Health Hospital, Assiut University, Assiut,
Egypt; bRadiology, South Valley University, Qena, Egypt; cObstetrics and
Gynecolgy, Beni Suef University, Beni Suef, Egypt.

OBJECTIVE: Tubal abnormalities may stand behind 30-40% of the causes
of infertility and evaluation of tubal patency is so crucial in their diagnostic
workup. Hysterosalpingography (HSG) is a reliable, simple and cost effec-
tive method for evaluation of tubal patency. Our objective is to investigate
the analgesic effect of combining oral diclofenac potassium and cervical
lidocaine cream in alleviating pain during hysterosalpingography (HSG).

DESIGN: Randomized controlled double-blinded trial.
MATERIALS AND METHODS: Reproductive-aged infertile women

scheduled for HSG were considered for enrollment Eligible women were re-
cruited and randomized (1:1) to diclofenac plus lidocaine or Placebo group
(NCT02709590, clinicaltrials.gov). All women received oral 50 mg diclofenac
potassium or placebo tablets one hour before HSG, then 3 ml of lidocaine 5%
cream or placebo was applied to the anterior cervical lip, followed by 3 ml
placed in the cervical canal using a sterile needless syringe. The study out-
comes was the participant’s self-rated pain perception utilizing a 10-cm Visual
Analogue Scale (VAS) during speculum placement, cervical tenaculum place-
ment, injection of the dye, 5 minutes and 30 minutes post-procedure. A 2 cm
difference in VAS score between both arms was considered a clinically signif-
icant difference. Other endpoints included the number of women who need
additional analgesics, and the adverse effects of the study medications. Inde-
pendent t-test and Chi-square test were used for analysis of the outcomes.

RESULTS: One hundred forty women were enrolled and randomized to
diclofenac plus lidocaine arm (n¼70) or placebo (n¼70). Both arms were
comparable in age, parity, BMI, duration of infertility and the prior mode
of delivery. Women in the diclofenac plus lidocaine arm were more likely
to report lower VAS scores during injection of the dye, 5 minutes and 30 mi-
nutes post procedure (median: 4 vs. 7, p¼0.0001; 2 vs. 4, p¼0.0001; 1 vs. 2.5,
p¼ 0.0001, respectively). No significant differences in VAS score after spec-
ulum or tenaculum placement. Additionally, fourteen women asked for addi-
tional analgesics in the placebo group versus eight women in the study group
(p¼0.245). No difference in the rate of adverse effects.

CONCLUSIONS: Utility of oral diclofenac potassium one hour before
HSG combined with cervical lidocaine 5% cream significantly alleviate
the induced pain during and 30 min after the HSG procedure
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THE COST-EFFECTIVENESS OF TUBAL FLUSHING:
A RANDOMIZED TRIAL OF OIL VERSUS
WATER. C. Pham,a J. van Rijswijk,b K. Dreyer,b

H. Verhoeve,c J. Karnon,a B. W. Mol.d aSchool of Public
Health, The University of Adelaide, Adelaide, South Australia, Australia;
bDepartment of Reproductive Medicine, VU University Medical Centre,
Amsterdam, Netherlands; cDepartment of Obstetrics and Gynaecology,
OLVG, Amsterdam, Netherlands; dObstetrics & Gynaecology, The Univer-
sity of Adelaide, North Adelaide, Australia.

OBJECTIVE: To determine the cost-effectiveness of the use of oil- versus
water-based contrast medium during hysterosalpingography (HSG) in infer-
tile women.

DESIGN: We conducted an economic evaluation alongside a multicentre
randomized trial, in which women undergoing HSG were randomized to the
use of oil-based contrast or water-based contrast medium.

MATERIALS AND METHODS: The economic evaluation took the
perspective of the health care system and its patients, and compared costs related
to treatment, medication, pregnancy and delivery. The primary outcome was
ongoing pregnancy leading to live birth within 6 months of randomization. In-
cremental cost-effectiveness ratios (ICERs) were calculated by dividing the dif-
ference in total costs by the difference in outcome between the two treatment
groups. Bootstrapping was used to estimate the level of uncertainty around the
ICERs. Data were analyzed using intention to treat principles.

RESULTS: Between February 2012 and October 2014, we randomized
1119 women to receive HSG with oil-based (n¼557) or water-based
(n¼562) contrast medium. Following HSG, women were treated with expec-
tant management (58%), intrauterine insemination (23%), in vitro fertilization

(1%), or a combination (17%). In the oil-based contrast group, 220 women
(40%) had an ongoing pregnancy leading to live birth compared with 161
women (29%) in the water-based contrast group (RR 1.37, 95% CI 1.16-
1.61). The mean costs per couple were V3,122 for oil-based contrast and
V3,105 for water-based contrast. The ICER for oil-based contrast compared
with water-based contrast was V159 for the live birth of an additional child.
CONCLUSIONS: HSG with oil-based contrast medium is associated with

a significant increase in the ongoing pregnancy rate within 6 months after
randomization and subsequent live birth rate compared with water-based
contrast medium. Given the improved outcomes are achieved at little addi-
tional cost, HSG with oil-based contrast medium is a cost-effective strategy
for infertile women with an indication for tubal patency testing.
Supported by: This study was funded by Guerbet Asia Pacific Pty Ltd.
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THE PERINATAL OUTCOMES OF WOMEN WITH
CONGENITAL UNICORNUATE UTERUS AFTER IN VI-
TRO FERTILIZATION-EMBRYO TRANSFER. X. Li,a

Y. Ouyang,b Y. Wen.a aReproductive and Genetic hospital of
CITIC-Xiangya, Chang-sha, China; bInstitute of Reproductive & Stem Cell
Engineering, Central South University, Changsha, China.

OBJECTIVE: To investigate the perinatal outcomes in women with a uni-
cornuate uterus after in vitro fertilization-embryo transfer (IVF-ET).
DESIGN: A retrospective, single-center cohort study.
MATERIALS ANDMETHODS: A comparison of the perinatal outcomes

was conducted between 183 women with a unicornuate uterus and 567
women with a normal uterus. All enrolled patients had obtained singleton
pregnancies after IVF-ET treatment from January 2012 to December 2014.
The outcome measures included pregnancy and obstetric outcomes.
RESULTS: The unicornuate group and the control group were statistically

similar with respect to body mass index (BMI), previous miscarriage, transfer
cycle, endometrium thickness on transfer day, infertility type, and 14 days hu-
man chorionic gonadotropin (hCG) (p>0.05); however, the maternal age (p¼
0.028 ), follicle-stimulating hormone (FSH, p < 0.001), infertility duration (p
¼ 0.011), No. of transferred embryos (p < 0.001), cause of infertility (p ¼
0.005) and insemination methods (p < 0.001) were significantly different be-
tween these two groups. After adjusting for patient characteristics, the presence
of a unicornuate uterus was associated with an increased risk of early preg-
nancy loss (20.2% vs. 14.1%, adjusted odds ratio (aOR) 1.75; P¼ 0.023), pre-
mature delivery (13.7% vs. 3.9%, aOR 3.89; p < 0.001), cesarean section
(86.3% vs. 73.9%, aOR 2.67; p ¼ 0.001) and low birth weight (12.2% vs.
2.6%, aOR 5.57; p< 0.001); Additionally, significantly lower rates of term de-
livery (62.3% vs. 78.7%, aOR 0.40; p <0.001), live birth rate (75.4% vs.
81.3%, aOR 0.40; p ¼ 0.024), the gestational weeks at delivery (38.2 � 2.0
vs. 38.9 � 2.3, weeks; P ¼ 0.001) and the live birth weight (3095.0 �530.0
vs. 3390.0�450.0, g; p< 0.001) were also observed in the unicornuate group.
Although the rates of late miscarriage (0.5% vs. 0.2%; p¼ 0.433) and ectopic
pregnancy (3.3% vs. 3.2%; p ¼ 0.517) were higher in the unicornuate group,
they hadn’t reached statistical significance.
CONCLUSIONS: The presence of a unicornuate uterus in womenwho un-

derwent IVF-ET was associated with an increased risk of early pregnancy
loss, premature delivery, low birth weight, low live birth rate and low gesta-
tional weeks at delivery.

MALE FACTOR
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SPERMAGING CALCULATOR: DNAMETHYLATION-
BASED ASSESSMENT OF ‘‘GERM LINE AGE’’ AND
POTENTIAL RESEARCH AND CLINICAL
APPLICATIONS. T. Jenkins, K. Aston, D. Carrell. Univer-
sity of Utah, Salt Lake City, UT.

OBJECTIVE: To build a predictive model to assess the rate of aging in hu-
man sperm and to analyze it’s utility in research and in the clinic.
DESIGN: Study of DNA methylation marks in sperm and their ability to

predict an individual’s actual (chronological) age using samples previously
stored in our tissue bank.
MATERIALS AND METHODS: Sperm DNA was extracted from

previously stored samples in our tissue bank and methylation was assessed
via Illumina’s 450K methylation array platform. All statistics were performed
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using R. The initial model was constructed using a learning sample set of 34
individuals of varying ages from23 to 60 years of age. Subsequently, themodel
was tested in two independent cohorts (n¼167, n¼78) to validate the model as
well as in a smoking cohort (n¼78) to establish the utility of the model.

RESULTS: This model is based on methylation signatures at 9 different
genomic regions (of the 140 sites that are known to change with age). On
average, the model predicts the age of an individual with approximately
91% accuracy in the learning dataset and approximately 85% accuracy in
the independent cohorts. Further, when assessing all individuals who smoke
(against never-smokers run in the same experiment), we found that germ line
age was 8.6% higher than the individual’s chronological age (p<0.001).
Interestingly, long-term smokers (> 10 years of smoking) had a germ line
age 11.4% higher than their chronological age. These findings do not appear
to be influenced by the actual age of the individuals screened.

CONCLUSIONS: We have developed a computational model for assessing
an individual’s germ line age. This model is effective at predicting an individ-
ual’s actual or chronological age but has particular utility in research when as-
sessing the difference between groups of individuals (we have demonstrated
this in smokers). Due to the effects of paternal aging on offspring health, the
ability to detect premature ‘‘germ line aging’’ has clear clinical value as
well, particularly in the context of assisted reproductive technologies. Howev-
er, when analyzing a single individual currently, only dramatic age alterations
can be reliably identified, but with further refinement and resolution, this
model has real clinical utility for specific patient populations.

Supported by: This study was supported in part by the NIH under Grant
No. R01HD082062.
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SEMEN PARAMETERS ARE ASSOCIATED WITH AL-
TERATIONS IN THE SPERM EPIGENOME OF INFER-
TILE MEN. M. Abbasi,a L. Williamson,b P. J. Turek,c

A. Horsager,d P. J. Uren.d aData Science, Episona, Pasadena,
CA; bEpisona, Inc., Pasadena, CA; cThe Turek Clinic, San Francisco, CA;
dEpisona, Pasadena, CA.

OBJECTIVE: For half a century, the best studied and least predictive mea-
sure of male fertility status in clinical use has been the routine semen anal-
ysis. More recently, sperm strict morphology and sperm DNA
fragmentation properties have shown more predictive power for male infer-
tility. Most recently, sperm epigenetic profiles have been shown to correlate
with both natural conception rates and embryo quality at IVF. Herewe extend
our prior work to describe new associations between routine semen parame-
ters and sperm DNA methylation disruptions among infertile men, and seek
to identify individual genes related to them.

DESIGN: Prospective, controlled, multi-institutional clinical trial of infer-
tile couples.

MATERIALS AND METHODS: Using array technology, we profiled
DNA methylation levels at more than 480,000 CpG sites in the sperm from
semen samples in 210 patients. Samples were collected from 11 major
fertility clinics throughout the United States and Canada, and were derived
from couples with no identified female-factor infertility issues, and those
with a minimum sperm concentration >2 mill/mL. Data was normalized to
correct for potential batch effects. Differentially methylated positions
(DMPs) were detected by performing an F-test for each locus to measure
the relation between semen parameters and methylation, with a p-value
cut-off of .05 for statistical significance.

RESULTS: When comparing sperm methylation patterns in men (n¼26)
with high vs. low progressively motile sperm, DMPs were observed in 7962 po-
sitions. In 258 genes, at least 2 lociwere significantly differentiallymethylated; 7
genes had more than 6 significant loci, including the ANKRD11 gene, known to
be associated with male infertility, with 10 DMPs. In men (n¼42) with oligo-
spermia (<15 mill/mL) vs. high sperm counts (>100 mill/mL), 4164 DMPs
were observed. Differential methylation was detected in 3 or more positions
of 112 genes, and 10 genes showed 7 or more DMPs. Among those genes
was HDAC4 which is associated with low sperm counts in knockout mice. In
men (n¼45) with 0% vs. >2% normal strict morphology, we observed
>20,000 DMPs. At least 4 significant DMPs were found in 548 genes and 13
genes had 8 or more DMPs, among which was the gene SLC9A3 with 9
DMPs. Loss of expression of SLC9A3 in mice has been associated with
abnormal sperm morphology.

CONCLUSIONS: There appear to be emerging and robust relationships
between sperm DNA methylation patterns and abnormal semen parameters
among infertile couples. Many of the genes implicated by these data have
known roles in male infertility in both humans and mice. In addition to its

ability to correlate with natural conception rates and IVF embryo quality,
we expect that sperm epigenetic profiles will be found to correlate closely
to abnormal routine semen parameters.
Supported by: Support was provided by Episona, Inc.
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THE EMBRYONIC METHYLOME AND SUBSEQUENT
TRANSCRIPTOME IS DIRECTLY IMPACTED BY MALE
FACTOR INFERTILITY. M. Denomme Tignanelli,a

B. R. McCallie,a K. Booher,b W. B. Schoolcraft,a M. Katz-Jaffe.a
aColorado Center for Reproductive Medicine, Lone Tree, CO; bZymo Research
Corporation, Irvine, CA.

OBJECTIVE: Sperm epigenetic abnormalities, including DNA methyl-
ation, have been associated with various forms of severe male factor (MF)
infertility that could be contributory to compromised reproductive outcomes.
However, no clear relationship has been uncovered between MF and subse-
quent embryonic methylation profiles. Our objective was to examine the
global methylome and consequent transcriptome of human blastocysts
derived from oligoasthenoteratozoospermia (OAT) MF infertility patients.
DESIGN: Research study
MATERIALSANDMETHODS: Surplus, cryopreserved, transferrable qual-

ity human blastocysts (RGrade 3BB) were donated with patient consent from
OAT MF IVF cycles (Count<20 mil/mL, Motility<40%, Morphology<4%;
normal karyotypes) and donor oocyte, normozoospermia IVF cycles (Control).
DNA isolated from individual blastocysts were bisulfite converted to generate
whole genome bisulfite sequencing libraries and sequenced using Methyl-Max-
iSeq (n¼6; Zymo Research). Individual blastocysts also underwent small cell
number RNA-seq (n¼12; Illumina) to determine the global transcriptome. Statis-
tical analysis utilized ANOVA in R and Student’s t-test, with significance at
p<0.05. Validation was performed on additional individual blastocysts (n¼24)
using qPCR with REST� 2009 software, significance at p<0.05.
RESULTS: OAT MF blastocysts displayed methylation profiles that were

shifted towards an overall increased hypermethylated state (28.8% vs.
18.7% Control; p<0.05) at significantly altered CpGs (n¼1,111; p<0.05).
Specifically, hypomethylated CpGs with corresponding significantly increased
RNA expression (n¼46 genes) were enriched for pathways involved in cellular
biogenesis and cell cycle processes (p<0.05). Conversely, hypermethylated
CpGs in the OAT MF group with corresponding significantly decreased
RNA expression (n¼118 genes) were enriched for pathways involved in regu-
lation of GTPase (signal transduction) activity, differentiation and cell division
control (p<0.05). Independent transcription validation was performed on hy-
permethylated genes: SBF1, important for maintenance of the HOX gene fam-
ily and associated with male infertility, and SLC6A9, vital for blastocyst cell
number and volume. Both hypermethylated genes were confirmed with corre-
sponding decreased gene expression in the OAT MF group (p<0.05).
CONCLUSIONS: This novel study correlated methylome alterations with

subsequent gene expression aberrations in individual human blastocysts. Our
results illustrate a generational consequence of severe male factor infertility
on epigenetic events occurring during embryogenesis, significantly altering
genes involved in key embryonic processes. Taken together, inheritance of
epigenetic dysregulation from a compromised spermatogenesis in OAT MF
patients has a direct impact on embryonic competence and provides an expla-
nation for their reduced reproductive potential.
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LEUKOCYTE TELOMERE LENGTH AND RISK OF
NON-OBSTRUCTIVE AZOOSPERMIA IN HAN CHI-
NESE MEN. Q. Yang,a X. Luo,a Y. Sun.b aAssitantant,
Zhengzhou, China; bReproductive Medical Center, the First
Affiliated Hospital of Zhengzhou Univers, Zhengzhou, China.

OBJECTIVE: The main objective of this study was to investigate the as-
sociation between leukocyte telomere length (LTL) and the risk of NOA in
Chinese men.
DESIGN: We recruited 866 patients, including 270 controls, 247 OA pa-

tients and 349 NOA patients.
MATERIALS AND METHODS: The relative mean LTL for each was

determined by established and validated quantitative PCR technique. We
used logistic regression to investigate the association between LTL repented
by ratio of the telomere repeat length to the copy number of a single-copy
gene (T/S) and the risk of NOA with adjusted for patient’s age. Multiple
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linear was also used to analyze the association of azzospermia related clinical
parameters with the TLT.

RESULTS: The mean LTL of NOA patients was significantly shorter than
the controls (healthy and OA patients) (0.778�0.016 vs 0.902�0.017; P <
0.001). The LTL was negatively associated with patient age in OA (rp¼-
0.150, P ¼ 0.018) and healthy goups (rp¼-0.137, P ¼ 0.025) while no asso-
ciation was found between them in NOA patients. The patients with shorter
telomere length (lowest tertile) had significantly higher risk of NOA than in-
dividuals with longer telomeres (middle and highest tertile). Interestingly, we
also found that the LTL was positively associated with the activity of sper-
matogenesis demonstrated by Jackson score determined by testis biopsy
and HE staining in the patients with azzospermia after adjusted for patient’s
age (rp¼0.321, P ¼ 0.002).

CONCLUSIONS: These findings in this study provide evidence for the
link between short telomere length and defect spermatogenesis in humans,
help shed light on an important biological pathway underlying the etiology
of male infertility.
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REVISITING ANEUPLOIDY CHARACTERISTICS OF
SURGICALLY RETRIEVED SPERMATOZOA BY DNA
SEQUENCING (NGS). S. Cheung, P. Xie, Z. Rosenwaks,
G. D. Palermo. Reproductive Medicine, Weill Cornell Medi-
cine, New York, NY.

OBJECTIVE: To challenge the notion that sampling epididymal and
testicular tissues yields spermatozoa with higher incidence of aneuploidy
than those retrieved in the ejaculate.

DESIGN: Nine chromosome FISHwas carried out on 2 donor controls, the
ejaculates of 67 men, and surgical specimens of 6 azoospermic men. DNA
sequencing technologywas carried out on the ejaculates and surgical samples
of 20 men. A combined assessment was performed on non-azoospermic men
with high DNA fragmentation in their ejaculate. ICSI pregnancy outcome
was also analyzed and compared.

MATERIALS AND METHODS: Consenting men treated for infertility
provided their specimens. FISH was performed on at least 1000 spermatozoa
with a threshold of >1.6% with 2-3% FISH error. DNA was extracted and
amplified from a comparable number of spermatozoa by PCR-based random
hexamer amplification (average DNA concentration 610�102ng/ul and qual-
ity of 1.7�0.1nm). By NGS, duplications and deletions by Copy Number

Variants (CNVs) were then calculated for all chromosomes by CASAVA
and VarScan2 software programs.
RESULTS: A total of 67 couples were included in our study (maternal age

35.8�4yrs and paternal age 39.4�8yrs). Aneuploidy by FISH yielded 0.9%
for the donor control but rose in the study group to 3.6% in the ejaculated,
1.2% for the epididymal, and 1.1% for testicular spermatozoa. There were
no differences in autosomal or gonosomal disomies, nor nullisomies. In
this group, the ejaculated spermatozoa yielded 22% clinical pregnancy rate
and 50% with the surgically retrieved specimens.
NGS yielded 1.2% for the control while in the study was 11.1% for the

ejaculated specimen and decreased to 1.8% in the epididymal and 1.5%
for the testicular (P<0.0001). The pregnancy rate for the ejaculated specimen
was 47.2% and 50% for the surgically retrieved.
Simultaneous aneuploidy assessment on the ejaculated and testicular sam-

ples in the same individual evidenced a sperm chromatin fragmentation
(SCF) of 20% in the ejaculate while on the testicular spermatozoa was
only 8%. The pregnancy rate was 0% with ejaculated while 100% with the
testicular spermatozoa. Aneuploidy assessment by FISH evidenced 2.8%
in the ejaculated and 1.2% in testicular biopsy while with NGS became
8.4% and 1.3% in testicular biopsy (P¼0.02), respectively.
CONCLUSIONS: This study challenges the dogma that testicular sperma-

tozoa conceal a higher proportion of aneuploidy. This implies that testicular
gametes do not contribute to chromosomally related pregnancy losses. More-
over, this may explain why offspring from testicular biopsy do not evidence
higher autosomal or gonosomal aneuploidy than those resulting from ejacu-
lated spermatozoa.
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GENETIC OUTCOMES OF CONCEPTION IN MEN
WITH ELEVATED SPERM ANEUPLOIDY. T. P. Kohna,
A. W. Pastuszak.b aBaylor College of Medicine, Houston,
TX; bScott Department of Urology, Baylor College of Medi-
cine, Houston, TX.

OBJECTIVE: Sperm aneuploidy can be assessed using fluorescent in situ
hybridization (FISH) and is associated with recurrent spontaneous abortion
(SAB) and implantation failure. Here, we examine the relationship between
elevated sperm aneuploidy on sperm FISH testing, and genetic abnormalities
identified during PGS, SAB, amniocentesis, and in live births.
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: We identified men who had previously

undergone sperm FISH testing in a single academic andrology clinic.
Sperm FISH examines sperm disomy, sex chromosome disomy, and aneu-
ploidy in autosomes 13, 18, or 21, and the sex chromosomes X and Y. Chart
review and telephone survey was performed to determine genetic outcomes
of conceptions of men who had sperm FISH testing. The survey inquired
about any PGS results, karyotype results for SABs or amniocenteses, about
the general health of offspring, and whether any offspring had trisomy 13,
18, or 21.
RESULTS: We interviewed 99 couples; 46 couples had 173 genetic evalu-

ations performed for a product of conception. Nine couples provided PGS re-
sults for 97 embryos (mean(SD) female age 30.0 (6.0) years) of which 57.8%
were abnormal. In published literature, the female age-matched rates of em-
bryo aneuploidy are 35.2%. Of the 56 abnormal embryos (57.8%); 44.2%
had monosomy, 29.5% trisomy, 11.5% tetraploidy, 3.3% chromosomal region
duplications, and 11.5% were burst embryos. Fifteen couples had karyotype
analysis of the conceptus after SAB, with 2 reporting a normal karyotype, 4
reporting trisomy 21, and 9 with karyotype findings that were incompatible
with life. Miscarriages occurred at a mean of 7.2(2.9) weeks of gestation.
Fewer chromosomal abnormalities were observed in pregnancies continuing
beyond 15 weeks; all 6 amniocenteses performed were normal. Within our
cohort, 52 live births were reported. Only one child had a genetic abnormality,
having trisomy 21. Maternal age at conception was 25 years. No deaths or sig-
nificant health issues were reported for any live births.
CONCLUSIONS: Abnormal sperm aneuploidy conveys an increased risk

for abnormal embryos when compared to female age-matched controls.
Within this cohort, mainly normal embryos resulted in live births. Thus, cou-
ples with abnormal sperm FISH results should be counseled on the high rate
of potentially abnormal embryos.
Supported by: AWP is a K12 scholar supported by a Male Reproductive

Health Research (MRHR) Career Development Physician-Scientist Award
(Grant # HD073917-01) from the Eunice Kennedy Shriver National Institute
of Child Health and Human Development (NICHD) Program. This work is
also supported in part by the Burnett Research Fund
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GLOBAL MULTICENTER RANDOMIZED
CONTROLLED TRIAL COMPARING SINGLE EM-
BRYO TRANSFER WITH EMBRYO SELECTED BY
PREIMPLANTATION GENETIC SCREENING USING
NEXT-GENERATION SEQUENCING VERSUS MORPHOLOGIC
ASSESSMENT. S. Munne,a B. Kaplan,b J. L. Frattarelli,c M. Gysler,d

T. J. Child,e G. Nakhuda,f F. N. Shamma,g K. Silverberg,h T. Kalista,i
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Hawaii, Honolulu, HI; dThe Reproductive Care Centre, Mississauga, ON,
Canada; eOxford Fertility, Oxford, United Kingdom; fOlive Fertility Centre,
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Center for Reproductive Medicine, Lone Tree, CO; kReprogenetics, Oxford,
United Kingdom; lCooperGenomics, London, United Kingdom; mReproduc-
tive Science Center, Orinda, CA.

OBJECTIVE: The aim of this study was to assess the potential benefit of
preimplantation genetic screening (PGS) across multiple international clin-
ical sites and testing laboratories.

DESIGN: Blinded, multicenter, randomized, controlled trial of women un-
dergoing IVF with frozen embryo transfer: Control arm, embryo selection
based on morphology; intervention arm, embryo selection by next-genera-
tion sequencing (NGS)-based PGS.

MATERIALSANDMETHODS: The study included 323 women aged 25-
34, 170 women aged 35-37, and 95 women aged 38-40 years undergoing IVF
at multiple clinical sites between 2014 and 2016. Subjects were enrolled from
34 sites in 4 countries, with PGS performed at 9 laboratories. Each clinical
site followed its own standard of care for IVF procedures. Each genetics lab-
oratory followed its own internally validated testing and reporting processes,
including the reporting of mosaicism. Eligibility criteria included a range of
prognostic indicators. Patients were randomized 1:1 on day 5 or 6 of embryo
culture. Trophectoderm biopsy was performed in the intervention arm fol-
lowed by PGS using the VeriSeq� PGS Solution (Illumina). In both arms,
blastocyst-stage embryos underwent vitrification for single embryo transfer
in a later cycle. Mosaic embryos were not replaced. The primary study
outcome was ongoing pregnancy rate (OPR) at 20 weeks’ gestation.

RESULTS: A total of 588 eligible women with a mean age of 34 years had
an embryo transfer—274 in the PGS arm and 314 in the control arm. The 20
week OPR was 49.6% (136/274) in the PGS arm and 45.9% (144/314;
P¼0.3369) in the control arm. A post-hoc subgroup analysis revealed that
women aged 35-40 had an OPR of 50.8% (62/122) in the PGS arm vs
37.2% (54/145) in the control arm (p¼0.0349), with miscarriage rates of
8.2% (10/122) and 11.0% (16/145), respectively.

CONCLUSIONS: This multicenter study, which predominantly enrolled
women aged 25 to 34 years, did not replicate earlier, more tightly controlled,
single-center studies which showed a benefit of PGS in all patients. These re-
sults suggest that standardization of clinical and laboratory protocols is essential
for future studies. A benefit with PGS in women 35 years and older, despite the
lowmiscarriage rate in the control arm, is consistent with the 2014 SART data1.

Reference:
1. Society for Assisted Reproductive Technology. SART National Sum-

mary Report: Preliminary CSR for 2014. 2017; https://www.sartcor-
sonline.com/rptCSR_PublicMultYear.aspx?ClinicPKID¼0. Accessed
April 27, 2017.

Supported by: Illumina, Inc.; ClinicalTrials.gov number, NCT02268786
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EXPERIENCE WITH A TARGETED NEXT GENERA-
TION SEQUENCING (TNGS) PLATFORM FOR
COMPREHENSIVE CHROMOSOME SCREENING
(CCS) ON OVER 16,000 EMBRYO
BIOPSIES. J. M. Eccles,a A. Iturriaga,a H. M. Garnsey,a J. N. Landis,a

Y. Zhan,a R. T. Scott, Jr.,b N. Treff,c R. S. Zimmerman.a aThe Foundation
for Embryonic Competence, Basking Ridge, NJ; bREI, RMANJ, IVI RMA
Global, Sidney Kimmel Medical College, Thomas Jefferson University,
Basking Ridge, NJ; cIVI/RMA, Basking Ridge, NJ.

OBJECTIVE: There is a broad range in the reported frequencies of mosaic
and segmental aneuploidies detected in embryo biopsies by NGS-based plat-

forms. Thus, we sought to evaluate the overall test performance of a propri-
etary tNGS platform, including the frequency of reported abnormalities.
DESIGN: Retrospective analysis of clinical results.
MATERIALS AND METHODS: Between July 1, 2016 and May 1, 2017,

16,127 embryo biopsies were submitted for CCS testing by NGS from several
referring IVF centers. The frequencies of each result category were calculated.
Segmental abnormalities are classified as segments that are either mosaic or full
range gains or losses that are less than an entire chromosome. Mosaic results are
classified as full chromosome aneuploidy where the copy number is in between
normal and abnormal. Nonconcurrent results were defined as either samples that
didn’t pass QC, were suspected of having contamination, or were suspected of
being polyploid and a second biopsy was recommended. Unamplified results
indicated DNA amplification failure. Biopsies from embryos where a parent
carries a chromosome rearrangement were removed from this analysis.
RESULTS: Of the 16,127 embryo biopsies tested, 97.5% produced a conclu-

sive result (15,725/16,127), while 1.5% (242/16,127) were nonconcurrent and
1% (160/16,127) were unamplified. Of the samples that yielded conclusive re-
sults, the overall euploid rate was 55.1% (8,666/15,725) and 24.9% (3,921/
15,725) of the samples had at least one whole chromosome aneuploidy
(without segmental aneuploidy or mosaicism). The frequency of samples
with isolated mosaicism or segmental aneuploidy (and no whole chromosome
aneuploidy) were 4.7% (733/15,725) and 7.5% (1,175/15,725), respectively. A
small portion of samples (0.7%, 103/15,725) were positive for at least one
mosaic range chromosome and a segmental abnormality on a separate chromo-
some, without any other aneuploidy. The remaining samples, 7.2% (1,127/
15,725), were diagnosed as abnormal due to at least one whole chromosome
abnormality, but also had mosaic range and/or segmental aneuploidies.
CONCLUSIONS: This study is designed to further define the frequency of re-

ported abnormalities on tNGS-based aneuploidy screeningwithin a large sample
cohort. These frequencies canbeused for counselingpatients on their expectation
of result outcomeswhen submitting samples forCCS testingvia a tNGSplatform.
References:
1. Lai, Hsing-Hua, et al. ‘‘Identification of mosaic and segmental aneu-

ploidies by next-generation sequencing in preimplantation genetic
screening can improve clinical outcomes compared to array-compara-
tive genomic hybridization.’’ Molecular Cytogenetics 10.1 (2017): 14.

2. Munn�e, Santiago, James Grifo, and Dagan Wells. ‘‘Mosaicism:‘‘sur-
vival of the fittest’’ versus ‘‘no embryo left behind’’.’’ Fertility and ste-
rility 105.5 (2016): 1146-1149.

3. Fiorentino, Francesco, et al. ‘‘Application of next-generation
sequencing technology for comprehensive aneuploidy screening of
blastocysts in clinical preimplantation genetic screening cycles.’’ Hu-
man Reproduction 29.12 (2014): 2802-2813.
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PGS ANALYSIS OF OVER 100,000 BLASTOCYSTS
USING HIGH RESOLUTION NEXT GENERATION
SEQUENCING. S. S. Sawarkar,a M. Large,b E. Fragouli,c

D. Wells,d T. Escudero,e L. Ribustello,e J. Blazek,f

S. Munne.a aCooperGenomics, Livingston, NJ; bGenesis Genetics, Ply-
mouth, MI; cReprogenetics UK, Oxford, United Kingdom; dReprogenetics,
Oxford, United Kingdom; eReprogenetics, Livingston, NJ; fOperations,
CooperGenomics, Houston, TX.

OBJECTIVE: To determine the types and frequency of abnormalities in
human blastocyst detected by high resolution next generation sequencing
(hr-NGS) stratified by age and laboratory.
DESIGN: Retrospective analysis of PGS procedures involving TE biopsy

and hr-NGS performed by two large genetic reference laboratories serving
over 250 fertility clinics over three years. A total of 109,716 embryos were
analyzed, 53959 from Lab 1 and 55757 from Lab 2.
MATERIALS AND METHODS: Samples were amplified by SurePlex,

sequenced with VeriSeq PGS assay (Illumina) on MiSeq (Illumina) and
analyzed with BlueFuse Multi analysis (Illumina). Embryos with one or
two aneuploid chromosomes or one aneuploid chromosome and one mosaic
chromosomewere called aneuploid. Embryos with 3 chromosome abnormal-
ities were considered complex abnormal. Lab 1 considered embryos as
mosaic if they had 10-90% abnormal cells, euploid if less and aneuploid if
more. Lab 2 considered mosaicism as 20-80% abnormal cells.
RESULTS: Aneuploidy rates between the two labs were in general similar,

with those for egg donors being 16% vs. 22% (Av. 18%), <35 years old (Av.
20%, 20% vs. 21%), 35-37 (Av. 28%, 27% vs. 29%), 38-40 (Av. 38%, 37%
vs. 39%), 41-42 (Av. 41%, 42% vs. 41%), and >42 years old (Av. 33%, 35%
vs. 31%). Complex abnormal embryo frequencies were also similar for egg do-
nors (Av. 7%, 6% vs. 8%),<35 years old (Av. 8%, 8% vs. 9%), 35-37 (Av. 10%,
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10% vs. 11%), 38-40 (Av. 17%, 16% vs. 17%), 41-42 (Av. 28%, 27% vs. 29%),
and>42 years old (Av. 44%, 40% vs. 46%). Polyploidy was identical for every
age group and lab (1%). Instead mosaicism rates were in general higher in lab 1
vs lab 2 with egg donor being 18% vs. 13% (Av. 16%),<35 years old (Av. 18%,
23% vs. 14%), 35-37 (Av. 17%, 21% vs. 13%), 38-40 (Av. 13%, 17% vs. 10%),
41-42 (Av. 10%, 13% vs. 8%), and >42 years old (Av. 8%, 11% vs. 5%).
Average euploidy rates were 59%, 53%, 44% 31%, 19% and 14%, respectively.

CONCLUSIONS: Differences between labs in mosaic incidence can be
attributed to scoring criteria. The etiology of mosaicism is in mitosis; hence
apparent age-associated decreases can be attributed to an increase in aneu-
ploid classification. Sufficient obstetric outcomes from transferred mosaics
are forthcoming, thus standardizing scoring criteria and providing clinical
implications is premature. The observed correlation between maternal age
and incidence of aneuploidy, at near identical rates, between independent
centers demonstrates high levels of reproducibility. The results herein can
be used to counsel patients and guide expectations.

References:
1. Validation of blastocyst biopsy and next generation sequencing (NGS)

for the purpose of preimplantation genetic screening (PGS)Kung, A. et
al.Fertility and Sterility, Volume 102, Issue 3, e96

2. Next generation sequencing (NGS) for preimplantation genetic
screening (PGS) discovers mosaicism is independent of ageEscudero,
Tomas et al.Fertility and Sterility , Volume 105 , Issue 2 , e19

3. Chromosome mosaicism in human embryos.Munn�e S1, Weier HU,
Grifo J, Cohen J. Biol Reprod. 1994 Sep;51(3):373-9.
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PREIMPLANTATION GENETIC SCREENING (PGS)
WITH NEXT GENERATION SEQUENCING (NGS)
ACHIEVES ONGOING PREGNANCY WITH FEWER
TRANSFERS AND TOTAL MISCARRIAGES
COMPARED TO NON-PGS CYCLES. S. M. Maxwell,
D. H.McCulloh, H. Lee, A. S. Berkeley, J. Grifo. OB/GYN, NewYork Uni-
versity Fertility Center, New York, NY.

OBJECTIVE: To determine the cumulative ongoing pregnancy/live birth
rates (OP/LBR) of PGS cycles with NGS compared to non-PGS cycles using
an intention to treat analysis.

DESIGN: Cohort Study
MATERIALANDMETHODS: All patients undergoing an oocyte retrieval

for IVF or IVF/PGS with NGS and their subsequent frozen embryo transfer
(FET) cycles at a single university-based fertility center were collected from
1/2014 through 7/2016. Embryo banking cycles, donor oocyte cycles, cycles
utilizing PGS with array comparative genomic hybridization, and IVF cycles

with no blastocyst stage embryos were excluded. Cumulative OP/LBRs were
calculated per retrieval including up to 4 transfers and analyzed by age-group.
IVF/PGS cycles with no euploid embryos available for transfer were included.
Secondary outcomes included the number of embryos transferred per cycle,
cumulative OP/LBR after the first embryo transfer (ET), and cumulative spon-
taneous abortion rate (SABR) per clinical pregnancy. Statistical analysis was
performed using Fisher’s exact test with P<0.05 considered significant.
RESULTS: 2547 cycles meeting inclusion criteria were identified. 844 re-

trievals and 525 FET cycles were performed in the PGS with NGS group. In
the no PGS group, therewere 953 retrievals and 225 FET cycles. 242 retrieval
cycles did not form blastocysts and were excluded. The number of embryos
transferred per cycle was significantly higher in the no PGS group than the
PGS with NGS group (1.58�0.69 vs 1.01�0.11, p<0.001). Primary and sec-
ondary outcomes are summarized in the table. Per retrieval, there was no sta-
tistical difference in cumulative OP/LBR between groups. Pregnancy was
achieved more often after the first transfer in women 38-40 years old. The cu-
mulative OP/LBR per retrieved patient with embryos available for transfer
was significantly higher for the PGS group over age 35. The cumulative
SABR was significantly higher for ages 38-42yo in the no PGS group.

CONCLUSION: Overall, cumulative OP/LBRs are similar in women un-
dergoing IVF with or without PGS, but IVF cycles without PGS have signif-
icantly more embryos transferred per cycle. Retrievals utilizing PGS with
NGS result in OP/LB with fewer embryo transfers in women 38-40 years
old and fewer miscarriages in women ages 38-42.
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THE CHALLENGE OF POLYPLOIDY AND COMPRE-
HENSIVECHROMOSOMESCREENING: VALIDATION
OF A TARGETED NEXT GENERATION SEQUENCING
(TNGS) PLATFORMFORDETECTIONOF TRIPLOIDY
INHUMANBLASTOCYSTS. D. Marin,a,b R. S. Zimmerman,c X. Tao,c

Y. Zhan,c R. T. Scott, Jr.,a,b N. Treff.a,b aIVI/RMA, Basking Ridge, NJ; bTho-
mas Jefferson University, Philadelphia, PA; cFoundation for Embryonic
Competence, Basking Ridge, NJ.

OBJECTIVE: Current NGS-based CCS platforms perform an initial whole
genome amplification step, which prevents simultaneous genotyping due to
shallow sequencing depth. Therefore, triploidy detection by NGS remains
challenging and has only been reported based on sex chromosome copy num-
ber ratios, which fail to account for XXX triploids, and may be prone to
misdiagnosis due to sample contamination or technological artefacts. Using
genotyping data generated in parallel with copy number analysis from a
tNGS-based CCS platform, this study aims to validate triploidy detection
in human blastocysts as well as its frequency and parental origin.

Cumulative OP/LBR Per Retrieval (%) by
age PGS with NGS No PGS P- value

<35 62.6% (97/155) 70.1% (169/241) 0.15
35-37 50.3% (86/171) 53.8% (78/145) 0.61
38-40 42.4% (109/257) 38% (62/163) 0.43
41-42 17.9% (29/162) 21.1% (15/71) 0.68
>42 7.1% (7/98) 10.3% (8/78) 0.64
OP/LBR after 1st ET per Retrieval (%) by age PGS with NGS No PGS P- value
<35 54.2% (84/155) 47.3% (114/241) 0.22
35-37 45.6% (78/171) 40.7% (59/145) 0.44
38-40 39.3% (101/257) 29.4% (48/163) 0.049
41-42 16% (26/162) 18.3% (13/71) 0.8
>42 6.1% (6/98) 9% (7/78) 0.66
Cumulative OP/LBR per retrieved patient

with embryos available for transfer (%) by
age

PGS with NGS No PGS P-value

<35 74.6% (97/130) 70.1% (169/241) 0.43
35-37 71.1% (86/121) 53.8% (78/145) 0.006
38-40 70.8% (109/154) 38% (62/163) <0.001
41-42 67.4% (29/43) 21.1% (15/71) <0.001
>42 46.7% (7/15) 10.3% (8/78) 0.004
Cumulative SABR per clinical pregnancy

(%) by age
PGS with NGS no PGS P- value

<35 10.2% (11/108) 14.5% (28/193) 0.37
35-37 14.9% (15/101) 20.4% (20/98) 0.36
38-40 11.7% (14/120) 28.6% (24/84) 0.004
41-42 14.7% (5/34) 46.4% (13/28) 0.013
>42 12.5% (1/8) 55.6% (10/18) 0.1
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DESIGN: Retrospective validation study.
MATERIALS AND METHODS: Phase 1: Known diploid and triploid

DNA samples were blinded and sequenced by tNGS. The average ratio of
both allele frequencies of all heterozygous SNPs was calculated for each sam-
ple, where a 1:1 ratio is expected for diploid samples and 2:1 for triploids. A
threshold of allele ratios (AR) was established between known triploid and
diploid controls. Phase 2: The established threshold was applied to calculate
the frequency of triploidy in 15,933 human blastocysts. Phase 3: The parental
origin of the inherited extra alleles was evaluated by sequencing parental
gDNAwhen available in order to validate triploidy predictions from phase 2.

RESULTS: Phase 1: Calculated average AR were sufficient to accurately
discriminate between diploid and triploid control samples (diploid ARs 1.47
� 0.09 and triploid 2.12 � 0.09, p<0.0001). An intermediate AR value of
1.85 was established as a threshold to distinguish between diploid and trip-
loid samples. Phase 2: A blastocyst triploidy frequency of 0.48% was
observed, with 76 out of 15 933 embryos falling within the triploid range.
Phase 3: All alleged triploid blastocysts with parental DNA available were
confirmed to be triploid and of maternal origin by having inherited the extra
allele exclusively from the mother in all heterozygous SNPs assessed. A
similar frequency of triploid blastocyst (0.31%) was observed among 1598
embryos with available parental gDNA sequenced.

CONCLUSIONS: tNGSprovideshigher sequencingdepth incontrast toother
contemporary NGS platforms, allowing for accurate SNP calling and accurate
detection of triploidy. Around 15%of genetically abnormalmiscarriages present
a triploid karyotype, stressing the importance of validating a CCS platform
capable of detecting it. In addition, this technology could be used to evaluate
restoration of diploidy and heteroparentality in embryos with 1 or 3 pronuclei,
potentially increasing the number of normal available blastocysts for transfer.

Supported by: Foundation for Embryonic Competence.
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THE INNER CELLMASS CONFIRMS DELETION SYN-
DROMES DETECTED IN TROPHECTODERM
BIOPSIES. M. Katz-Jaffe, S. McReynolds, K. de Klerk,
L. N. Henry, J. C. Parks, S. McCormick, W. B. Schoolcraft.
Colorado Center for Reproductive Medicine, Lone Tree, CO.

OBJECTIVE: Deletion syndromes are defined as clinically recognizable
genetic disorders characterized by a small chromosomal deletion, with a fre-
quency of 0.5% in prenatal testing and 1 in 700 newborns. The cumulative
effect of the imbalance on multiple independent disease genes within the
deletion region determines the overall phenotype including, among others,
developmental delay, intellectual disability and dysmorphic features. Many
deletion syndromes have a corresponding duplication syndrome that is gener-
ally more rare and associated with a milder phenotype. Deletions and dupli-
cations are typically random events that occur during gametogenesis. The
aim of this study was to evaluate the clinical reliability of diagnosing chro-
mosomal deletions in blastocyst trophectoderm (TE) biopsies.

DESIGN: Prospective blinded single-center study.
MATERIALS AND METHODS: A total of 26 blastocysts identified with

small chromosome deletions, using the VeriSeq� NGS platform (Illumina),
were donated with patient consent (mean maternal age ¼ 36.3 �4.0years;
mean paternal age ¼ 38.6 �6.1years). Each blastocyst was re-biopsied
into three separate segments that were individually, blindly re-analyzed using
the same VeriSeq� NGS platform performed at the same genetic laboratory
(n¼96 samples). After un-blinding, all four segments were compiled together
for a complete picture of every individual human blastocyst, including repre-
sentatives of the inner cell mass (ICM) and TE.
RESULTS: The overall incidence of partial aneuploidy following TE bi-

opsy of 10,783 human blastocysts was observed at 1% (n¼110). The blinded
re-analysis of 26 blastocysts with small chromosome deletions, validated the
reliability of the original deletion diagnosis in 24 (92.3%) of the embryos.
The small chromosome deletion was observed throughout the entire embryo,
including all ICMandTE segments, for 14 blastocysts (53.9%). The remaining
blastocysts displayed evidence of potential mitotic cell division errors with
either a diploid cell line in 1 TE segment (n¼6; 23%), or the reverse small
chromosome duplication in the re-biopsy ICM and TE segments (n¼4;
15.4%). Examples of the clinically recognizable genetic disorders diagnosed
in these 26 human blastocysts include chromosome 1q41-q42 deletion syn-
drome, chromosome 1p36 deletion syndrome, Cri-du-chat syndrome (end of
chromosome 5p deletion) and chromosome 8q21.3-q22.1 deletion syndrome.
CONCLUSIONS: This novel study validated the reliability of diagnosing

chromosomal deletion syndromes in blastocyst biopsies. Our re-analysis re-
sults confirmed the original partial aneuploidy diagnosis to be present
throughout the corresponding blastocyst with no preferential allocation to
trophectoderm cells. These observed embryonic chromosomal deletions
have been clearly associated with clinically recognizable genetic disorders.

ART: CLINICAL 1
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HIGHLY PURIFIED HUMAN MENOTROPIN (HP-
HMG) VERSUS RECOMBINANT FOLLICLE STIMU-
LATING HORMONE (RFSH) IN HIGH RESPONDERS
UNDERGOING IN VITRO FERTILIZATION (IVF):
MEGASET-HR TRIAL OUTCOMES. C. A. Witz,a K. Doody,b

J. Park,c Y. Seifu,d K. O’Brien,d V. Yankov,d P. W. Heiser.d aHouston
Fertility Institute, Houston, TX; bCenter for Assisted Reproduction, Bedford,
TX; cCarolina Conceptions, Raleigh, NC; dFerring Pharmaceuticals, Inc.,
Parsippany, NJ.

OBJECTIVE: To compare the safety/efficacy of HP-hMG (Menopur�) vs
rFSH (Gonal-F�) in high responders undergoing IVF.
DESIGN: Multicenter, randomized, open-label, assessor-blind, non-infe-

riority study.

Modified intent-to-treat/Safety (N¼619) Per protocol (N¼547)

Parameters, n (%) HP-hMG rFSH
Difference vs
rFSH (95% CI) HP-hMG rFSH

Difference vs
rFSH (95% CI)

Positive b-hCGa 126/310 (40.6%) 121/309 (39.2%) 1.5% (-6.2, 9.2) 114/277 (41.2%) 104/270 (38.5%) 2.6% (-5.6,10.8)
Clinical pregnancyb 114/310 (36.8%) 100/309 (32.4%) 4.4% (-3.1,11.9) 104/277 (37.5%) 86/270 (31.9%) 5.7% (-2.3,13.7%)
Ongoing pregnancyc 92/310 (29.7%) 79/309 (25.6%) 4.1% (-2.9,11.1)d 85/277 (30.7%) 67/270 (24.8%) 5.9% (-1.6,13.4)
Ongoing pregnancy in

patients with oocytes
retrieved

92/292 (31.5%) 79/306 (25.8%) 5.7% (-1.6,12.9) 85/263 (32.3%) 67/269 (24.9%) 7.4% (-0.2,15.1)

Ongoing pregnancy in
patients with fresh
blastocyst transfer

92/201 (45.8%) 79/191 (41.4%) 4.4% (-5.4,14.2) 85/184 (46.2%) 67/163 (41.1%) 5.1% (-5.3,15.5)

Early pregnancy losse 34/126 (27.0%) 42/121 (34.7%) -7.7% (-19.2, 3.8) 29/114 (25.4%) 37/104 (35.6%) -10.1% (-22.3, 2.1)
OHSS 30/310 (9.7%) 66/309 (21.4%) -11.7% (-17.3, -6.1) - - -
Early OHSSf 19/310 (6.1%) 54/309 (17.5%) -11.3% (-16.4, -6.3) - - -
Late OHSS 11/310 (3.5%) 12/309 (3.9%) -0.3% (-3.3, 2.6) - - -

CI, confidence interval; hCG, human chorionic gonadotropin; OHSS, ovarian hyperstimulation syndrome. aTwo positive b-hCG tests within 2 days, �10-14
days after fresh single blastocyst transfer. bTransvaginal ultrasound showingR1 intrauterine gestational sac with fetal heart beat 4-5 weeks after fresh transfer.
cPrimary endpoint; ultrasound showingR1 intrauterine pregnancy with a detectable fetal heartbeat 8-9 weeks after fresh transfer. dNon-inferiority of HP-hMG
vs rFSHwas established for the primary endpoint, as the lower bound of the 95%CI for the between-group differencewas above the prespecified cutoff of -12%.
eTwo positive b-hCG tests but no ongoing pregnancy 8-9 weeks after fresh transfer. fOHSSwith onset%9 days after trigger, onset before trigger, or onset during
stimulation when trigger was not used.
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MATERIALS ANDMETHODS: Ovulatorywomen aged 21-35y with BMI
18-30 kg/m2 and serum anti-M€ullerian hormone (AMH) R5 ng/mL (N¼620)
were randomized1:1 to a150 IUstart doseofHP-hMGor rFSH inaGnRHantag-
onist cycle. Human chorionic gonadotropin (hCG) was used to trigger oocyte
maturation (GnRH agonist if at high risk of ovarian hyperstimulation syndrome
[OHSS]).Oocyteswere fertilizedby intracytoplasmic sperm injection.Day5 tro-
phectodermbiopsieswere performed for later preimplantation genetic screening.
Fresh transfer of a single,best qualityblastocyst selectedbymorphologywasper-
formed if hCGwas used. In cycleswith highOHSS risk, all embryoswere frozen
and pregnancy outcomes were not included in the primary analysis.

RESULTS: Demographics for the HP-hMG and rFSH arms were similar
(mean patient age: 30y for both; mean [SD] BMI: 24.4 [3.3], 24.3 [3.4] kg/
m2; AMH: 7.8 [3.6], 7.5 [2.4] ng/mL; antral follicle count: 30.5 [15.5], 31.0
[12.2]). The non-inferiority objective for the primary endpoint was met (Ta-
ble). HP-hMG was associated with numerically higher clinical and ongoing
pregnancy rates vs rFSH (P>0.05). Similar trends in ongoing pregnancy rates
were seen with HP-hMG vs rFSH after normalization by blastocyst
morphology (excellent: 54.3% vs 50.5%; good: 41.7% vs 36.2%; neither:
32.4% vs 15.4%) and karyotype (normal: 58.4% vs 50.8%; abnormal:
24.2% vs 22.2%). The overall incidence of adverse events was 57.7% with
HP-hMGand 70.6%with rFSH;OHSS rates were 9.7% and 21.4% (P<0.05).

CONCLUSIONS: HP-hMG provided safe ovarian stimulation without
compromising efficacy vs rFSH in high responders, suggesting an optimized
risk/benefit profile with HP-hMG in this population.

Supported by: This study was sponsored by Ferring Pharmaceuticals, Inc.
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R-FSH TOTAL DOSE IS NEGATIVELY ASSOCIATED
TO LIVE BIRTH RATE: A RETROSPECTIVE
ANALYSIS. S. Hamamah,a p. barriere,b C. Avril,c

J. POULY.d aART/PGD department, Montpellier, France;
bCHU Nantes, Nantes, France; cClinique Mathilde, Rouen, France; dUnite
de PMA, CHU Estaing, CLERMONT FERRAND, France.

OBJECTIVE: To assess the effect of follitropin alfa (rFSH) initial dose,
total dose, and doses changes during controlled ovarian stimulation (COS)
on life birth rate (LBR).

DESIGN: Retrospective cohort analysis.
MATERIALS AND METHODS: This was a French multicentre (n¼5)

retrospective analysis of anonymized data, merged and analyzed centrally,
including 11,155 ICSI cycles with embryo transfer (fresh and vitrified)
from 6,358 women who underwent COS with follitropin alfa, between
January 2011 and September 2015. Main outcome was live birth rate
(LBR). Patients were categorized according to age, ovarian response accord-
ing to the number of mature (MII) oocytes retrieved and FSH doses according
to quartiles. A logistic regression including only the first ICSI cycles and
fresh embryo transfers (n¼3,315 cycles) was performed. Significant vari-
ables in a univariate analysis were entered in a backward selection method.

RESULTS: The mean female age was 33�4 years. Overall, starting and
total doses of rFSH were 223�80IU and 2658�1064IU, respectively, and
increased steeply with age. In 40.75% of cycles, rFSH dose was increased
during COS and in 7.8%, decreased.Mean number of MII oocytes and cumu-
lative LBR, decreased with age and were, respectively: 25-30 years (y):
8.9�5.6, 27.6%; 31-35y: 8.1�5.4, 22.6%; 36-38y: 7.1�4.8, 17.6%; 39-
40y: 6.6�4.5, 12.7%;R41 years: 6.4�4.5, 7.4%. Univariate logistic regres-
sion showed that LBR was negatively associated with age, rFSH initial and
total doses and with dose increases during COS, and positively associated
with the number of MII oocytes. Multivariate analysis showed that LBR
was negatively associated to total rFSH dose, independent of age, initial
rFSH dose, doses changes and the number of MII retrieved. Odds ratio
(OR) of achieving a live birth according to total rFSH dose were: 1800-
2500IU: (OR:0.69 [95%CI: 0.57-0.85]); 2501-3450IU: (OR 0.66 [95%CI:
0.52-0.82]; >3450IU: OR 0.53 [95%CI: 0.39-0.70]). OR according to the
number of MII oocytes were: 6-10 oocytes (OR:1.28 [95%CI 1.04-1.57]);
11-15 (OR:1.52 [95%CI 1.20-1.93]; R15 (OR:1.41 [95%CI 1.06-1.87]).
OR according to age categories were: 31-35y: (OR:0.88 [95%CI: 0.74-
1.06]); 36-38y: (OR:0.76 [95%CI: 0.59-0.98]); 39-40y: (OR:0.51 [95%CI:
0.34-0.76]); R41y: (OR:0.36 [95%CI: 0.20-0.67]).

CONCLUSIONS: Current data demonstrate that total follitropin alfa dose
is negatively associated to LBR independent of age, initial rFSH dose and the
number of MII oocytes retrieved. rFSH dose increase during COS had no
impact on LBR.

Supported by: Educational grant provided by Finox AG (Switzerland) for
centralized data management and statistical analysis.
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A RANDOMIZED CONTROLLED TRIALWITH ADDI-
TION OF LETROZOLE AS AN ADJUNCT TO FSH IN
HIGH RESPONDERS IN STIMULATED IVF CYCLES
SHOW NEGATIVE IMPACT OF OVARIAN STIMULA-
TIONONTHEENDOMTERIUM. X. Yang. Reproductive Centre, Insti-
tute of Reproduction & Stem Cell Engineering, Central South University,
ChangSha, China.

OBJECTIVE: Can letrozole reduces the incidence of premature progester-
one rises late follicular phase, and thus impact positively on endometrial recep-
tivity to high responders in stimulated in vitro fertilization (IVF) cycles?
DESIGN: A randomized parallel controlled trial
MATERIALSANDMETHODS: This randomized parallel controlled trial

was conducted in from the Hospital from October 2015 to August 2016.Alto-
gether 133 women undergoing IVF treatment were randomized into two
groups using computer-generated randomization plan, to one of the
following two treatment regimens: A standard GnRH-a protocol and 100
IU-225IU recFSH were applied from stimulation day 1 and letrozole 2.5
mg/day from cycle day 5 to the day before hCG administration (Letrozole
group, n¼69) or none (control group, n¼64).Standard luteal phase support
with progesterone were provided.
RESULTS: While estradiol levels were significantly lower in the letrozole

group (P< 0.001), the progesterone levels (1.09�0.40,0.93�0.38)ng/ml and
P/E2(0.74,0.30) (P< 0.05) on the day of hCG administration were increased
in the letrozole group. RecFSH , the recovery rate of eggs, Fertilization rate,
high-quality embryo rate,thickness of endometrium,were similar between
the letrozole and control groups. Clinical pregnancy rate: 58.5%(31/
53),72.9%(35/48) was lower in the letrozole group, although there was no
statistical significance by T test( P¼0.128 ).
CONCLUSIONS: The results suggest that co-treatment with letrozole can

not reduce the incidence of premature progesterone rise at the late follicular
phase,thus show negative impact on endometrial receptivityin in stimulated
IVF cycles.With no increase in clinical pregnancy rates compared with con-
trol group in high responders undergoing assisted reproductive technology.
TRIAL REGISTRATION NUMBER ChiCTR-IPR-15006211(http://

www.chictr.org.cn/edit.aspx?pid¼10731&htm¼4)
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SERA FROM WOMEN WITH OVARIAN HYPERSTIM-
ULATION SYNDROME INDUCE AUTOPHAGY: NEW
CLUES FOR SUSCEPTIBILITY AND
PATHOPHYSIOLOGY. D. Nasioudis,a M. Irani,b

E. Minis,a S. D. Spandorfer,c S. S. Witkin.d aDepartment of Obstetrics
and Gynecology, Weill Cornell Medicine, New York, NY; bReproductive
Endocrinology and Infertility, Weill Cornell Medicine, New York, NY; cCor-
nell University Medical Center, New York City, NY; dWeill Cornell Medical
College, New York, NY.

OBJECTIVE: Moderate to severe ovarian hyperstimulation syndrome
(OHSS) occurs in 3-10% of women undergoing IVF. Its pathophysiology
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as well as identification of biomarkers to predict women at elevated risk for
this condition remain problematic. Since autophagy is intimately involved in
the regulation of ovulation, we investigated whether sera from women with
OHSS differed from other women in induction of autophagy as well as the
70kDa heat shock protein (hsp70), an autophagy inhibitor.

DESIGN: Retrospective case-control study.
MATERIALS AND METHODS: Stored sera obtained from women just

prior to their IVF cycle - 22 who subsequently developed moderate/severe
OHSS, 20 who developed mild OHSS, 24 with no OHSS - were incubated
for 48 hours with peripheral blood mononuclear cells (PBMCs) from the
same healthy donor. The PBMCs were immediately lysed in a solution con-
taining protease inhibitors and the extent of autophagy was determined by
measuring the concentration of p62 (sequestosome 1). p62 is a cytoplasmic
protein consumed during autophagy; the extent of autophagy is inversely pro-
portional to the p62 concentration. The intracellular hsp70 level was also
determined. Values were expressed as median (range). Mann-Whitney and
Kruskall-Wallis tests were used as appropriate. Moderate/severe OHSS
was defined by usual criteria and included women that had all their embryos
cryopreserved upfront given the OHSS risks. Patients with mild OHSS had
minimal signs of OHSS and were able to proceed with a fresh transfer.

RESULTS: Themedian cytoplasmic level of p62 was 7.8 (3.0-13) ng/ml in
women with moderate/severe OHSS, 10.6 (5.0-22) ng/ml in women with
mild OHSS and 16.9 (7.9-34) ng/ml in controls (p <0.0001). The p62 level
was higher in womenwith moderate /severe OHSS as compared to thosewith
mild OHSS (p¼ 0.0025) or to controls (p<0.0001). The median cytoplasmic
hsp70 level was similar in women with moderate/severe (37.2 ng/ml) and
mild (37.6 ng/ml) OHSS and lower than in the controls (51.0 ng/ml) (p <
0.0001). There were no differences in body mass index, race, women’s
age, parity or causes of infertility between women in the three groups.

CONCLUSIONS: Sera obtained prior to initiation of an IVF cycle from
women who subsequently developed moderate/severe OHSS induced a
high level of autophagy (low level of p62) in PBMCs and was a poor inducer
of hsp70 as compared to control women. We propose that the differential
regulation of autophagy in the ovary by a compound in the circulation influ-
ences susceptibility to develop OHSS. The involved mechanism remains to
be established. Determination of the capacity for autophagy induction by
sera from women prior to undergoing IVF may identify women at elevated
risk for OHSS.
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OVARIAN HYPERSTIMULATION SYNDROME AFTER
ASSISTED REPRODUCTIVE TECHNOLOGY:
TRENDS, PREDICTORS, AND PREGNANCY
OUTCOMES. D. A. Schirmer,a A. Kulkarni,b

J. F. Kawwass,a S. Boulet,b D. M. Kissin.b aReproductive Endocrinology
and Infertility, Emory University Reproductive Center (& CDC), Atlanta,
GA; bDivision of Reproductive Health, Centers for Disease Control and Pre-
vention, Atlanta, GA.

OBJECTIVE: To assess trends, predictors, and perinatal outcomes of
ovarian hyperstimulation syndrome (OHSS) associated with in vitro fertiliza-
tion (IVF) cycles in the United States.

DESIGN: Retrospective cohort study using data from the United States
National Assisted Reproductive Technology Surveillance System (NASS).

MATERIALSANDMETHODS:We assessed trends in the rate of OHSS
resulting from fresh autologous, fresh donor, and embryo banking cycles
performed from 2000-2014, as well as trends in the use of gonadotropin
releasing hormone (GnRH) antagonists during IVF from 2004-2014. To
assess predictive factors for OHSS and the association between OHSS
and adverse perinatal outcomes including pregnancy loss, stillbirth, low
birth weight (less than 2,500 grams) and preterm delivery (less than 37
weeks of gestation), we used Poisson regression analysis with data from
fresh autologous, fresh donor, and, for predictive factors other than preg-
nancy and GnRH antagonist use, embryo banking cycles performed from
2010-2014, adjusting for selected patient and treatment characteristics.

RESULTS: The proportion of IVF cycles with OHSS did not change
significantly from 2000 to 2014, with approximately 10.6 per 1,000 cycles
each year over the study period resulting in OHSS. GnRH antagonist use
increased significantly from 279 per 1,000 cycles in 2004 to 578 per 1,000
cycles in 2014. From 2010-2014, there was an increased risk of developing
OHSS in cycles with >30 oocytes retrieved (adjusted risk ratio [aRR]
5.67, 95% confidence interval [CI] 5.24-6.09), a diagnosis of ovulatory dis-
order (aRR 2.31, 95% CI 2.11-2.41), age<30 (aRR 1.52, 95%CI 1.34-1.54),
or if the cycle resulted in pregnancy (aRR 3.85, 95% CI 3.49-4.24). Cycles
were at a reduced risk of developing OHSS if a GnRH antagonist was used

for pituitary suppression (aRR 0.75, 95% CI 0.71-0.80), if they underwent
an embryo banking cycle (aRR 0.65, 95%CI 0.59-0.71), or if they had dimin-
ished ovarian reserve (aRR 0.21, 95% CI 0.17-0.23), a history of prior preg-
nancy (aRR 0.77, 95% CI 0.71-0.80), or unexplained infertility (aRR 0.88,
95% CI 0.77-0.94). OHSS was associated with increased risk of low birth
weight (12.2% vs. 9.4%, aRR 1.28, 95% CI 1.07-1.54) and preterm delivery
(15.4% vs. 11.9%, aRR 1.33, 95% CI 1.13-1.55) and decreased risk of first
trimester loss (8.2% vs. 11.7%, aRR 0.81, 95% CI 0.65-1.01).
CONCLUSIONS: The rate of OHSS has not changed significantly since

2000 despite increased use of GnRH antagonist. IVF cycles with more
than 30 oocytes retrieved or with a diagnosis of ovulatory disorder had the
highest relative risk of developing OHSS which was associated with
increased risk of preterm and low birth weight delivery.
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SUPEROVULATIONWITHHCGTRIGGERANDGNRH
AGONIST TRIGGER DIFFERENTIALLY ALTER
LEVELS OF ESSENTIAL ANGIOGENIC FACTORS IN
THE ENDOMETRIUM PRIOR TO IMPLANTATION IN
A MOUSE MODEL. T. Segal,a J. Wang,b G. Peters,b

Y. Skomorovska-Prokvolit,b M. A. Mainigi,c S. Mesiano,b

R. S. Weinerman.a aReproductive Endocrinology and Infertility, University
Hospitals/UH Fertility Center, Beachwood, OH; bReproductive Biology,
Case Western Reserve University, Cleveland, OH; cPenn Fertility Care, Phil-
adelphia, PA.

OBJECTIVE: Gonadotropin releasing hormone agonists (GnRHa) have
been used clinically as an alternative to human chorionic gonadotropin
(hCG) to trigger ovulation to decrease the risk of ovarian hyperstimulation
syndrome. GnRHa is less potent at inducing ovarian vascular endothelial
growth factor (VEGF), but may also affect endometrial angiogenesis, as lu-
teinizing hormone and GnRH receptors are found in the endometrium and
may play a role in pregnancy establishment. In this study we explore the ef-
fect of superovulation (induced with hCG or GnRHa) on endometrial angio-
genesis during the critical peri-implantation period in a mouse model.
DESIGN: Laboratory research
MATERIALS AND METHODS: Female mice were assigned to 3 proto-

cols: 1) GnRHa trigger: 5 IU equine chorion gonadotropin (eCG) followed
48 h later by GnRHa; 2) hCG trigger: 5 IU eCG, followed 48 h later by
hCG; 3) Control group, naturally mated. All mice (n¼5 per group) were
mated to fertile males. Females were killed prior to implantation (E3.5)
and maternal serum, uterus and ovaries were collected. Total RNA was ex-
tracted followed by qRT-PCR for expression of factors related to angiogen-
esis. Immunohistochemistry was performed with antibodies to VEGF, VEGF
Receptor 1 (VEGFR1), and VEGFReceptor 2 (VEGFR2), to localize expres-
sion. Serumwas analyzed via ELISA for progesterone (P), VEGF and soluble
VEGFR1 (sVEGFR1). Data was analyzed with non-parametric tests
including the Kruskal-Wallis and Mann-Whitney test. A power calculation
determined that n¼5 per group would provide 80% power to detect a
16.6% difference in gene expression of VEGFR1 with a¼0.05.
RESULTS: Females exposed to superovulation induced with hCG and

GnRHa trigger had elevated serum P levels, increased ovarian VEGF mRNA
expression and more corpora lutea compared to naturally mated mice
(p<0.05). When GnRHa and hCG trigger groups were compared, endometrial
VEGFR1 and VEGFR2 mRNA were significantly increased in the GnRHa
trigger group (p<0.02). Therewas no difference in uterineVEGF expression be-
tween the groups (p¼0.4). VEGFR1 is highly expressed in the endometrial lin-
ing and secretory glands immediately prior to implantation. Although there was
no statistically significant difference in serum VEGF and sVEGFR1 between
groups, there was a trend toward an increased free VEGF (sVEGFR1:VEGF ra-
tio) in both superovulated groups compared to controls.
CONCLUSIONS: This is the first study to delineate the effect of superovu-

lation with the GnRHa trigger on markers of endometrial angiogenesis in a
mouse model. GnRHa and hCG triggers differentially disrupt endometrial
expression of key angiogenic factors at the embryo-endometrial interface,
and the implications may be highly significant for neonatal outcomes,
including risks of preeclampsia and low birth weight following human IVF.
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GENE EDITING IN HAPLOID HUMAN EMBRYONIC
STEM CELLS USING CRISPR/CAS9. L. Z. Safier,
M. V. Zuccaro, R. Lobo, D. Egli. Columbia UniversityMedical
Center, New York, NY.

OBJECTIVE: To correct a potentially damaging mutation in haploid hu-
man embryonic stem cells using CRISPR (Clustered regularly-interspaced
short palindromic repeats) technology.

DESIGN: Experimental study.
MATERIALS AND METHODS: Exome sequencing was performed on

DNA extracted from parthenogenetically derived embryonic stem cell line
(pESC12). pESC12 was established using a donor oocyte which was acti-
vated via electrical pulse. An SLC10A2 gene mutation identified in this
stem cell line, which affects bile acid transport, was chosen as the mutation
of interest in this proof of concept study to attempt correction in human
pluripotent haploid cells. Confirmation of the mutation was verified by
sequencing DNA extracted from the stem cell line as well as DNA from
the oocyte donor’s fibroblast cells to verify maternal origin of mutation
versus a de novo mutation. Guide RNA and a correction template was de-
signed in preparation of performing CRISPR /Cas9.

Haploid cells underwent serial fluorescence activated cell sorting (FACS)
with Hoescht 33342 every 3-4 passages (p) to create an increasingly haploid
(1n) enriched culture. Nucleofection was performed on p. 37, cells cultured
for 2 additional days, and then sorted for 1n DNA content with GFP positivity
to identify the haploid cells that expressed Cas9 tagged with GFP.

RESULTS: A total of 104,686 haploid cells with GFP positivity were
collected. Cells were cultured, individual colonies picked, and a total of 48
clones were sent for Sanger sequencing. CRIPSR efficiency was 77.1%,
with a total of 7/48 (14.6%) cells resulting in a corrected SLC10A2 mutation
(Table). To confirm that there were corrected cells that maintained haploid sta-
tus, 2 of the corrected lines, A5 and A16, underwent repeated sorting. A5 dis-
played 31.94% haploids, and A16 20.77% haploids in G1 of the cell cycle.
Immunostaining for centromeres was performed for both lines, and persistence
of haploid cells was confirmed using confocal microscopy and centromere
quantification. Given the large number of passages and exposure to CRISPR,
we performed analysis of karyotypes and of off-target effects. Both cell lines
were karyotypically normal and contained an average of 47.5 % haploid cells
(23X). Therewas no evident off target effects of CRISPRon the corrected lines
when the top three regions of closest homology targeted by the gRNA were
amplified by PCR and analyzed by Sanger sequencing.

CONCLUSIONS: CRISPR/Cas9 can be effectively utilized to edit muta-
tions in haploid human embryonic stem cells. Establishment and mainte-
nance of a haploid cell culture provides a novel way to utilize CRISPR/
Cas9 in gene editing, particularly in the study of recessive alleles.

CRISPR Results

Colonies picked 168
Colonies Expanded/Frozen 120
Colonies Sent for Sequencing 48
CRISPR Efficiency 37/48 (77.1%)
Unmodified 11/48 (22.9%)
Corrected mutation 7/48 (14.6%)
Homozygous corrected 4/48 (8.3%)
Heterozygous corrected 3/48 (6.3%)
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TELOMERE REPROGRAMMING IN HUMAN EM-
BRYOS IS MEDIATED BY A CHROMOSOMAL
RECOMBINATION MECHANISM. L. G. Robinson, Jr.,a
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OBJECTIVE: Human oocytes have been found to contain critically short
telomeres, however after fertilization, oocytes have demonstrated the ability
to dramatically lengthen their telomeres through and unknownmechanism in
order to give rise to healthy offspring. The objective of this study is to under-
stand the mechanisms regulating telomere reprogramming in early human
embryonic development.
DESIGN: Prospective Analysis of Telomeres from single blastomeres and

RNA transcripts from human embryos.
MATERIALSANDMETHODS: Discarded oocytes and embryos were ob-

tained from consenting patients at NYULangone Fertility Center. A total of 50
immature oocytes from women 18-45 were accessioned and in vitro matured
(IVM) to M2 in G2media. IVMM2 oocytes then underwent laser assisted po-
lar body 1 (PB1) biopsy, followed by parthenogenetic activation to induce em-
bryonic development. PB1 and blastomeres from parthenogenetic embryos
with 1 to 16 cells were measured using Single-Cell Amplification of Telomere
Repeats (SCATR) PCR to measure telomere length in individual cells (Wang
2013). The starting T/R ratio, represented by PB1 was used to normalize T/R
ratio of matched parthenogenetic embryo/PB1 pairs. We also used Switching
Mechanism at 5’ End of RNA Template (SMART)-Seq2 in order to assess
RNA transcript abundance in 14 discarded, normal embryos frozen at 2 Pro-
nuclear (2PN), 2-4 cell (Day 2), and 5-16 cell (Day 3) stages. Statistical signif-
icance was determined using Kruskal-Wallis test.
RESULTS: Following parthenogenetic activation, embryos reaching the 5-

8 cell showed significant (5.54�1.22 fold) increase in median T/R ratio
compared to their PB1, (p<0.02). This trend was also true in embryos reach-
ing the 9-16 cell stages, where a significant (3.03�0.45 fold) increase in me-
dian T/R ratio was observed (p<0.05). RNA sequencing of frozen 2PN, Day
2 and Day 3 embryos, revealed near absent expression of TERT the reverse
transcriptase component of the telomere-lengthening enzyme, telomerase.
RNA from these embryos also revealed robust activation of canonical ALT
genes including MRE11, RAD50, and NBS1 prior to zygotic genome activa-
tion. Additionally, common telomere maintenance genes are shown to
become active toward the end of pre-implantation development.
CONCLUSIONS: This study is the first to demonstrate, the presence, timing

and key factors of a telomerase-independent mechanism of telomere elonga-
tion in the early human embryos. Further, we confirm the ability of partheno-
genetically activated oocytes to reverse age-associated telomere attrition.
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ADVANCED PATERNAL AGE DIRECTLY IMPACTS
PLACENTAL EPIGENETICMECHANISMS. J. C. Parks,
M. Denomme Tignanelli, N. I. McCubbin, B. R. McCallie,
W. B. Schoolcraft, M. Katz-Jaffe. Colorado Center for Repro-
ductive Medicine, Lone Tree, CO.

OBJECTIVE: The placental epigenome plays a key role in regulating fetal
growth and development. Alterations in placental DNA methylation have
been associated with adverse pregnancy complications including preterm
birth, intrauterine growth restriction and preeclampsia. The KCNQ1OT1
imprinting cluster consists of an imprinting control region (ICR) with pater-
nally expressed KCNQ1OT1 non-coding RNA and numerous maternally ex-
pressed protein-coding genes. KCNQ1OT1 ICR methylation loss is directly
linked to imprinting disorders in humans. The aim of this study was to inves-
tigate the impact of paternal aging on the methylation and expression of the
Kcnq1ot1 imprinting cluster in viable embryonic placentas.
DESIGN: Longitudinal research study.
MATERIALS AND METHODS: Male outbred CF1 mice (n¼8) with

proven fertility were mated routinely during each animals lifespan (4-15
months) with superovulated young outbred virgin CF1 females (6-9 weeks).
Pregnant females were sacrificed on day 16 of fetal development and
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embryonic placentas were collected for DNA and RNA isolation. Relative
expression analysis was performed by qPCR for 10 imprinted genes from
the Kcnq1ot1 imprinting cluster (n¼24 embryonic placenta, paternal age
4-6 months; n¼24 embryonic placenta, paternal age 11-15 months). Im-
printed DNA methylation was assessed by targeted bisulfite sequencing at
the Kcnq1ot1 ICR (n¼24 embryonic placenta, paternal age 4-6 months;
n¼24 embryonic placenta, paternal age 11-15 months). Statistical analysis
was performed using REST� (Qiagen) and Student’s t-test where appro-
priate, with significance at p<0.05.

RESULTS: Decreased expression for Kcnq1ot1 non-coding RNA was
observed in embryonic placentas at paternal age 11-15 months, along with
increased expression for Nap1l4, Slc22a19, Cdkn1c, and Kcnq1 (p<0.05).
Dysregulation of imprinted gene expression corresponded with an increase
in imprinted DNA methylation at the Kcnq1ot1 ICR in embryonic placentas
at paternal age 11-15months (65.6%) compared to the samemales during their
youth (4-6 months, 59.0%; p¼0.016). These results are highly indicative of an
aberrant gain of methylation on the typically unmethylated paternal allele at
the Kcnq1ot1 ICR, resulting in the loss of paternal Kcnq1ot1 non-coding
RNA expression, and a gain of paternal expression for otherwise only mater-
nally expressed protein-coding genes: Nap1l4, Slc22a19, Cdkn1c, and Kcnq1.

CONCLUSIONS: While the genome is largely reprogrammed during
gametogenesis and early embryogenesis, imprinting domains escape this
epigenetic reprogramming. In our study paternal aging was associated with
significant epigenetic dysregulation to both ICR DNA methylation and im-
printed gene expression at the Kcnq1ot1 domain in embryonic placenta. If
these epigenetic changes related to paternal aging are translational, they could
be responsible for placental dysfunction and adverse pregnancy outcomes.
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MITOCHONDRIAL STRESS RESPONSE GENE CLPP
PLAYS A ROLE IN FEMALE REPRODUCTIVE
AGING. T. Wang,a E. Babayev,b Z. Jiang,a M. Zhang,a

E. Seli.a aObstetrics, Gynecology & Reproductive Science,
Yale University, New Haven, CT; bNorthwestern University Feinberg School
of Medicine, Chicago, IL.

OBJECTIVE: CLPP (caseinolytic peptidase P) mediates degradation of
unfolded mitochondrial proteins and activates mitochondrial unfolded pro-
tein response (mt-UPR) to maintain homeostasis in the presence of cellular
and metabolic stress. The aim of the current study was to determine the
role of mt-UPR in female reproductive competence and senescence using a
mouse model with global germline ClpP deletion.

DESIGN: Experimental study.
MATERIALS AND METHODS: Follicle development was assessed in se-

rial ovarian sections stained with hematoxylin and eosin. Ability to generate oo-
cytes (germinal vesicle [GV] and metaphase II [MII]), 2-cell embryos and
blastocysts was assessed after injection with PMSG (5IU) or PMSG and hCG
(5IU) and mating with WT males as indicated. Spindle morphology was deter-
mined in in vivo and invitromatured oocytes by stainingwith tubulin andDAPI.
Mitochondrial morphology and dynamics (fusion and fission) were assessed us-
ing electron microscopy. Quantitative reverse transcription polymerase chain re-
action (qRT-PCR) was used to assess gene expression. ANOVA, student’s t-test,
and Chi Square analysis were used for statistical analysis as appropriate.

RESULTS: Mature (12-weeks-old) ClpP knockout (ClpP-/-) female mice
were infertile, and generated a significantly lower number of mature (meta-
phase II, MII) oocytes (7.8 vs 25, p<0.05) and 2-cell embryos (3 vs 24.4,
p<0.01), and no blastocysts (0 vs 12.75, p<0.05), compared to wild type
(WT). A significantly higher number of ClpP-/- oocytes had abnormal spin-
dles at MI (76.3 vs 19.6%, p<0.01) and MII oocyte stage (74.4 vs 14.4%,
p<0.01). Electron microscopy revealed ClpP-/- oocyte mitochondria to be
smaller (0.127 vs. 0.142 mm2; p<0.01), with lower aspect ratio (length/width;
1.32 vs. 1.38; p<0.05), suggesting impaired fusion. This finding was associ-
ated with significantly decreased expression of mitochondrial fusion genes
(mitofusin 1 [Mfn1]; mitofusin 2 [Mfn2]; and mitochondrial dynamin like
GTPase [Opa1]; p<0.05 for each). To determine whether ClpP-knockout
phenotype is associated with accelerated ovarian aging, histomophometric
assessment of ovaries was performed at 3, 6, and 9 month of age. ClpP-/-

ovaries had a 4-fold increase in atretic follicles by 3months, and significantly
lower number of primordial follicles at 6 and 9 months (50% and 3-fold
decrease, respectively, p<0.01).

CONCLUSIONS: Our findings demonstrate that CLPP is required for
oocyte and early embryo development, and oocyte mitochondrial function
and dynamics (fusion/fission). In addition, absence of CLPP is associated
with diminished ovarian follicular reserve and a phenotype consistent with
accelerated female reproductive aging.

Supported by:National Institute of Health (NIH) (R01HD059909) and the
National Natural Science Foundation of China (81501247).
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EVALUATINGMITOCHONDRIAL STRESS RESPONSE
GENE CLPP-REGULATED GLOBAL GENE EXPRES-
SION DYNAMICS IN FEMALE REPRODUCTIVE
AGING. Z. Jiang,a T. Wang,a M. Zhang,b E. Seli.b aObste-
trics, Gynecology & Reproductive Sciences, Yale University, New Haven,
CT; bYale University, New Haven, CT.

OBJECTIVE: CLPP (caseinolytic peptidase P) mediates mitochondrial
unfolded protein response (mt-UPR) and helps maintain homeostasis in
response to metabolic and cellular stress. CLPP is required for oocyte and
early embryo development, and global germline ClpP knockout results in fe-
male infertility and accelerated reproductive aging. The aim of the present
study was to determine the effect of ClpP-deletion on oocyte global gene
expression profile in mature (3 month-old) and older (6 month-old) mice.
DESIGN: Experimental study.
MATERIALS AND METHODS: Cumulus oophorus complexes (COCs)

were collected from 3- and 6-month old ClpP knockout (ClpP-/-) and wild
type (WT) female mice (n¼3 for each group) 48h after injection with 5IU
pregnant mare serum gonadotropin (PMSG, Sigma). Germinal vesicle
(GV) oocytes were isolated and 5 oocytes from each mouse were pooled
for analysis. cDNA was amplified using the Smart-seq v4 Ultra Low Input
RNA Kit (Clontech). RNA sequencing libraries were constructed using Nex-
tera XT library preparation kit (Illumina) and sequenced on Illumina’s HiSeq
2500 with paired-end 75 bp reads. Sequencing reads were pre-filtered and
aligned to mouse (mm10) genome by Tophat (v.2.0.10), and gene expression
values were calculated as FPKM using Cufflinks 2.1.1. Genes were deemed
differentially expressed between different conditions if they showed a FDR
(adjusted p-value) of less than 0.05. DAVID and IPA were used to reveal
the Gene Ontology (GO) and pathways.
RESULTS: RNA sequencing revealed about 14,000 genes (FPKM > 0.1)

expressed in oocytes. A total of 124 genes were significantly differentially
expressed (p<0.05) in 3-month ClpP-/- oocytes compared to WT (73 up-
regulated and 51 down-regulated). GO analysis indicated significant over-
representation of elements involved in regulation of transcription, develop-
ment, and meiosis. At 6-month, a total of 239 genes were significantly
differentially expressed in ClpP-/- oocytes compared to WT (151 up-regu-
lated and 88 down-regulated). The biological processes significantly affected
were transport, oxidation reduction, and meiosis. Moreover, several genes
were significantly up-regulated (> 5-fold) in ClpP-/- ocytes from both age
groups compared to WT, including PTGDS, HORMAD1, SLC24A4,
GNPDA1 and HIST1H1E. In addition, aging-related mTOR signaling and
oxidative phosphorylation pathways were uniquely affected in 6-month old
ClpP-/- oocytes, compared to younger ClpP-/- oocytes. Interestingly, only a
limited number of genes were significantly affected by age in either
ClpP-/- or WT GVoocytes (42 vs. 33), respectively.
CONCLUSIONS: In this study, we assessed the effect ofClpP global dele-

tion on GVoocyte gene expression. Our findings provide new insight into the
role of CLPP in the oocytes, and may help understand the potential mecha-
nism of infertility and reproductive aging associated with ClpP-deficiency.

Supported by: National Institute of Health (NIH)(R01HD059909).
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A NOVEL, NONCODING-RNA-MEDIATED, POST-
TRANSCRIPTIONAL MECHANISM OF AMH REGU-
LATION BY THE H19/LET-7 AXIS. C. Qin,a N. Zhang,b

A. N. Kallen.a aObstetrics, Gynecology and Reproductive Sci-
ences, Yale School of Medicine, New Haven, CT; bGenetics and Genomic
Sciences, University of CT School of Medicine, Farmington, CT.

OBJECTIVE: An intriguing candidate for regulation of ovarian follicular
development is the long noncoding RNA (lncRNA) H19, whose expression is
detected in increasing amounts in maturing ovarian follicles for reasons un-
known1. We have previously shown that the H19 knockout (KO) mouse dem-
onstrates an accelerated follicular recruitment phenotype and exaggerated
gonadotropin response similar to the AMH-KO mouse. Additionally, we
have shown that H19 acts as a molecular ‘‘sponge’’ for the microRNA let-
7, resulting in increased availability of let-7 targets2. We sought to charac-
terize the role of the H19/let-7 axis in the regulation of genes involved in
follicular development and ovarian reserve.
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DESIGN: Experimental study.
MATERIALS AND METHODS: Ovaries from 8 week H19 KO and WT

C57/BL6 mice were harvested for RNA sequencing and data analysis using
an Illumina NextSeq500 platform. Sequencing results were confirmed via
RNA extraction and RT-PCR for AMH expression levels. In vitro, H19 over-
expression was performed in the KGN granulosa cell line (which expresses
low levels of H19 at baseline) and RNA extraction and RT-PCR performed
for target gene (AMH) analysis. To further investigate potential regulation
of AMH by the H19/let-7 axis, let-7 binding sites in the AMH gene were pre-
dicted using RNAhybrid3. KGN cells were transfected with let7 mimic and
RNA extraction/RT-qPCR performed to evaluate AMH expression changes
in the setting of high let-7. LItter sizes were compared between 8-week
H19KO and WT mice.

RESULTS: AMH levels were decreased by half in the RNA-seq analysis
(p<0.05). This result was confirmed by RT-PCR, which demonstrated a
1.6-fold decrease in AMH expression in H19KO ovaries (n¼5; p<0.05) ,
and Western blot. Overexpression of H19 in KGN cells resulted in a twofold
increase in AMH (n¼2; p<0.01). Bioinformatic analysis revealed several pu-
tative let-7 binding sites in the AMH mRNA, and overexpression of let-7
decreased AMH (n¼2; p<0.01); this was confirmed withWestern blot. Litter
sizes were decreased in H19KO mice compared to WT (4 vs 6; n¼20;
p<0.5).

CONCLUSIONS: We provide evidence that AMH is a target of the H19/
let-7 axis, and that H19-KO mice have decreased AMH levels and fertility.
This work is the first to identify a post-transcriptional, lncRNA-mediated reg-
ulatory mechanism for AMH. The H19/let-7 axis may ultimately serve as a
master regulator of AMH, and further elucidation of the molecular mecha-
nisms of AMH regulation will aid in understanding normal folliculogenesis
as well as the pathogenesis of diminished ovarian reserve.

References:
1. Ariel I, Weinstein D, Voutilainen R, et al. Genomic imprinting and the

endometrial cycle. the expression of the imprinted gene H19 in the hu-
man female reproductive organs. Diagn Mol Pathol. 1997;6(1):17-25.

2. Kallen AN, Zhou XB, Xu J, et al. The imprinted H19 lncRNA antago-
nizes let-7 microRNAs. Mol Cell. 2013;52(1):101-112.

3. Rehmsmeier M, Steffen P, Hochsmann M, Giegerich R. Fast and effec-
tive prediction of microRNA/target duplexes. RNA. 2004;10(10):1507-
1517.
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LONG TERM OUTCOMES IN A RANDOMIZED
CONTROLLEDTRIALOFUTERINEARTERYEMBOLI-
ZATION AND MR-GUIDED FOCUSED ULTRASOUND:
THE FIRSTT STUDY. S. K. Laughlin-Tommaso,a

A. L. Weaver,b L. E. Vaughan,c V. Jacoby,d E. A. Stewart.e aOB/GYN,
Mayo Clinic, Rochester, MN; bDivision of Biomedical Statistics and Infor-
matics, Rochester, MN; cDivision of Biomedical Statistics and Informatics,
Mayo Clinic, Rochester, MN; dOB/GYN, UCSF, San Francisco, CA; eObste-
trics and Gynecology, Mayo Clinic, Rochester, MN.

OBJECTIVE: To compare the effectiveness of Uterine Artery Emboliza-
tion (UAE) and MR-guided focused ultrasound (MRgFUS) for treating
fibroid symptoms.

DESIGN: Comprehensive Cohort Design (CCD) including a randomized
controlled trial (RCT)
MATERIALS AND METHODS: The FIRSTT study (NCT00995878)

enrolled premenopausal women with symptomatic uterine fibroids in two
studies: a randomized trial of UAE versus MRgFUS and an observational
study of women undergoing these procedures who met trial inclusion criteria
but declined randomization. The primary outcome was undergoing a second
fibroid procedure for symptoms. Menopause and disease specific quality of
life (UFS-QOL and its SSS and Total HRQL subscales) were secondary out-
comes. The primary outcome was estimated taking into account menopause
as a competing risk and compared between groups using the Fine and Gray
regression model. Secondary outcomes were compared between groups us-
ing linear regression. Multivariable models were fit to adjust comparisons
for baseline pain scores.
RESULTS: Eighty-three women underwent treatment; 49 of these were in

the RCT. Average age was 44.4 years. Most women were Caucasian (71.1%)
and had a BMI > 25 kg/m2 (65.1%). Baseline pain scores were higher in the
MRgFUS arm. At two years, the cumulative incidence of a second fibroid
procedure for women undergoing MRgFUS was 24%, compared to 12% in
the UAE group (HR 2.8, 95% CI: 1.1, 7.8). Results were similar after adjust-
ing for baseline pain scores (HR 3.7, 95% CI 0.9, 14.7). Cumulative inci-
dence of menopause was 0% in the MRgFUS group vs 9% in the UAE
group at two years. SSS and HRQL measures were significantly better in
UAE compared with MRgFUS patients at all subsequent time points, even
after adjustment for baseline scores (see table).
CONCLUSIONS: Women undergoing MRgFUS were more likely to have

a second procedure for fibroids compared with those undergoing UAE.
Earlier menopause after UAEmay contribute to control of fibroid symptoms,
as evidenced by better quality of life scores.

Supported by: Supported by RC1HD063312 and R01HD060503 from the
Eunice Kennedy Shriver National Institute of Child Health and Human
Development of the National Institutes of Health and NIH/NCRR CTSA
Grant Number UL1 RR024150. InSightec (Tirat Carmel, Israel) provided
support for payment of treatment costs for some study participants but had
no role in study design or conduct, and review of data, abstracts, or manu-
script.
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ELAGOLIX TREATMENT IN WOMEN WITH HEAVY
MENSTRUAL BLEEDING-ASSOCIATED WITH UTER-
INE FIBROIDS: EFFICACY AND SAFETY RESULTS
FROM A PHASE 2B STUDY. J. A. Simon,a

E. A. Stewart,b C. Owens,c W. R. Duan,c J. Gao,c K. Chwalisz.c aGeorge
Washington University,Washington, DC; bObstetrics and Gynecology, Mayo
Clinic, Rochester, MN; cAbbVie Inc., North Chicago, IL.

OBJECTIVE: Elagolix is an oral, non-peptide, gonadotropin-releasing
hormone antagonist. Elagolix was evaluated in premenopausal women
with heavy menstrual bleeding (HMB; > 80mL/month menstrual blood
loss [MBL]) associated with uterine fibroids (UF) with and without add-
back therapy.
DESIGN: This double-blind, randomized, 6-month, placebo-controlled,

parallel group phase 2b study (NCT01817530) evaluated the efficacy and
safety in 2 cohorts: elagolix 300mg twice daily in cohort 1 and 600mg
once daily in cohort 2. Each cohort had 4 arms: placebo, elagolix alone,
and 2 elagolix add-back arms (Low dose [LDA], 0.5 mg estradiol [E2]/0.1
mg norethindrone acetate [NETA], or standard dose [SDA], 1.0mg E2/
0.5mg NETA).
MATERIALS AND METHODS: The primary endpoint was a composite

measure of the percentage of women during the last 28 days of treatment with
%80mL MBL assessed by the alkaline hematin method and R50% reduc-
tion inMBL from baseline. Adverse events, endometrial health (tissue biopsy

Baseline, 6-month, and 24-month follow-up for questionnaires

SSS HRQL

MRgFUS mean (SD) UAE mean (SD) p-value* MRgFUS mean (SD) UAE mean (SD) p-value*

Baseline 53.9 (19.8) 53.1 (19.8) 0.7 52.5 (18.4) 51.0 (23.0) 0.4
6-month 31.3 (18.7) 13.2 (10.2) <0.001** 77.0 (20.5) 91.2 (10.7) 0.002**
24-month 32.1 (22.9) 14.2 (16.5) 0.04** 71.8 (25.3) 92.4 (13.5) 0.009**

*adjusted for baseline pain scores**adjusted for baseline SSS and HRQL scores, respectively
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and transvaginal ultrasound), and changes in bone mineral density (BMD)
were assessed.

RESULTS: In Cohort 1, 259 women were randomized and treated; 80%
completed treatment. Cohort 1 responses for the primary endpoint were
92% elagolix alone, 85% elagolix+LDA, 79% elagolix+SDA, and 27% pla-
cebo (all p< .001 vs. placebo). Elagolix treatment alone was associated with
hot flushes and a decrease in BMD; add-back therapy attenuated these hypo-
estrogenic effects in a dose-dependent manner. At month 6, the most com-
mon endometrial biopsy category from women in elagolix groups was
normal quiescent/minimally stimulated endometrium. All groups had a
decrease in endometrial thickness (mean change from baseline to month 6
in mm: elagolix alone ¼ -0.52, elagolix+LDA ¼ -1.33 [p%.05 vs. placebo],
elagolix+SDA ¼ -0.56, placebo ¼ 2.1). Similar efficacy and safety results
were observed in Cohort 2.

CONCLUSIONS: Elagolix with or without add-back significantly reduced
MBL in UF-associated HMB. Add-back therapy attenuated the hypoestro-
genic effects of elagolix. There were no adverse endometrial findings.

Supported by: AbbVie, Inc.
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ELAGOLIX IMPROVES QUALITY OF LIFE IN
WOMEN WITH HEAVY MENSTRUAL BLEEDING
ASSOCIATEDWITH UTERINE FIBROIDS: EVIDENCE
FROM A PHASE 2B RANDOMIZED
TRIAL. M. Diamond,a A. M. Soliman,b J. Gao,b C. Owens,b

K. Chwalisz,c D. F. Archer.d aAugusta University, Augusta, GA; bAbbVie
Inc., North Chicago, IL; cResearch and Development, AbbVie Inc., North
Chicago, IL; dDepartment of Obstetrics & Gynecology, Eastern Virginia
Medical School, Norfolk, VA.

OBJECTIVE: To evaluate the impact of elagolix, an oral gonadotropin-
releasing hormone antagonist, on the health-related quality of life (HRQL)
in women with heavy menstrual bleeding (HMB) associated with uterine fi-
broids (UF).

DESIGN: Phase 2b, randomized, double-blind, multicenter, placebo-
controlled, parallel group trial with 6-month treatment duration in premeno-
pausal women aged 18 to 51 years with HMB (defined as> 80 mL blood loss
per menstrual cycle) associated with UF.

MATERIALS AND METHODS: Trial consisted of two cohorts: elagolix
300 mgBID in cohort 1 and elagolix 600mgQD in cohort 2. Each cohort had
four arms: placebo, elagolix alone, and two elagolix plus add-back arms (low
dose [LDA], estradiol [E2] 0.5 mg/norethindrone acetate 0.1 mg [NETA],
and standard dose [SDA], 1.0 mg E2/0.5mg NETA). HRQL was assessed us-
ing the Uterine Fibroid Symptom and Quality of Life (UFS-QOL) question-
naire at baseline and months 1, 3 and 6 of treatment. Changes from baseline
scores for symptom severity scale, HRQL subscales and HRQL total scale
were assessed using analysis of covariance models that controlled for base-
line scores.

RESULTS: A total of 201 women in cohort 1 were included in the analysis
(Table 1). Mean reductions from baseline to month 6 in the symptom severity
scores and mean increases in HRQL total scores were greater in all elagolix
treatment arms compared to placebo (p%0.001; lower symptom severity and
higher HRQL scores indicate better HRQL). The increases in mean scores
from baseline to 6 months were statistically significant in all elagolix arms
compared to placebo in HRQL subscales of concern, activities, energy/
mood, control and self-consciousness (p%0.001); improvement in the sexual

function subscale was statistically significant for elagolix 300 mg BID only
(p%0.01). Results were similar in cohort 2.
CONCLUSIONS: Elagolix with and without hormonal add-back therapy

improved symptom severity and HRQL among womenwith HMB associated
with UF.

Supported by: AbbVie Inc. funded the study and participated in the study
design, research, analysis, data collection, interpretation of data, reviewing,
and approval of the publication.
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VENUS II: THE SECOND US-BASED PHASE 3 STUDY
OF ULIPRISTAL ACETATE (UPA) FOR TREATMENT
OF SYMPTOMATIC UTERINE FIBROIDS
(UF). J. Liu,a D. Soper,b A. S. Lukes,c P. Gee,d

T. Kimble,e R. Kroll,f M. Mallick,g A. Chan,g V. Sniukiene,g

L. P. Shulman.h aCase Western Reserve School of Medicine, Cleveland,
OH; bMedical University of South Carolina, Charleston, SC; cCarolina
Women’s Research & Wellness Center, Durham, NC; dWillowbend Health
& Wellness, Frisco, TX; eEastern Virginia Medical School, Norfolk, VA;
fSeattleWomen’s, Seattle,WA; gAllergan plc, Jersey City, NJ; hNorthwestern
University, Feinberg School of Medicine, Chicago, IL.

OBJECTIVE: Determine efficacy and safety of UPAvs placebo (PBO) for
treatment of symptomatic UF.
DESIGN: VENUS II (NCT02147158) was a phase 3, randomized, double-

blind, placebo-controlled, partial-crossover study.
MATERIALS AND METHODS: Premenopausal (FSH %20 mIU/mL)

women 18-50 y were randomized to receive two 12 wk courses of once-daily
UPA or PBO, separated by treatment-free period of 2 menses. Upon comple-
tion, patients were followed for 12 wk. Patients were randomized to 6 treat-
ment arms at a 1:1:2:1:2:1 ratio, with Course 1/Course 2 dosing of PBO/UPA
5 mg (Arm 1), PBO/UPA 10 mg (Arm 2), UPA 5 mg/5 mg (Arm 3), UPA 5
mg/PBO (Arm 4), UPA 10 mg/10 mg (Arm 5), or UPA 10 mg/PBO (Arm 6).
Eligibility criteria: cyclesR22 and%35 days, heavy/prolonged bleeding for
R4 of last 6 cycles, blood loss R80 mL by alkaline hematin method, R1
discrete UF of any size and location by transvaginal ultrasound, and %20
wk uterine size. Coprimary endpoints were amenorrhea rate and time to
amenorrhea in course 1. Amenorrhea was defined as no bleeding (spotting
permitted) for last R35 consecutive days on treatment. Adverse events
(AEs) were also assessed.
RESULTS:Course 1: 157, 162, and 113 patients were randomized to UPA

10 mg, UPA 5 mg, and PBO, respectively. Significantly more patients
achieved amenorrhea with UPA (10 mg, 54.8%; 5 mg, 42.0%) vs PBO
(0%; both p<0.0001). UPA demonstrated superiority over PBO in time to
amenorrhea (both p<0.0001). Course 2: Significantly more patients
achieved/maintained amenorrhea with UPA (10 mg [Arm 5], 57.3%; 5 mg
[Arm 3], 40.5%) vs PBO (8.0% [Arms 4 and 6]; both p<0.0001). Common
AEs (R5% in any UPA group) during course 1 and 1st off-treatment were hot
flush (UPA total vs PBO, 9.5% vs 1.7%), headache (7.3% vs 5.2%), fatigue
(4.4% vs 4.3%), and nausea (5.4% vs 4.3%), and for course 2 and 2nd off-
treatment was headache (4.0% vs 2.7%). Fifteen patients discontinued
UPA and 10 discontinued PBO due to an AE. No deaths were reported.
One serious AE was judged to be treatment related (UPA 5 mg, uterine hem-
orrhage).
CONCLUSIONS: Consistent with VENUS I and the European studies,

both doses of UPA were superior to PBO in the proportion of women

Table 1. UFS-QOL mean scores at baseline and mean changes from baseline to Month 6 in Cohort 1

UFS-QOL scale
Placebo
(N¼49)

Elagolix 300 BID
(N¼49)

Elagolix 300 BID+LDA
(N¼52)

Elagolix 300 BID+SDA
(N¼51)

Symptom severity 62.8, -19.2 64.7, -49.8*** 61.8, -40.7*** 63.5, -37.2***
HRQL Total 37.7, 16.0 39.3, 46.9*** 41.1, 42.4*** 37.7, 38.6***
Concern 28.2, 13.3 24.1, 61.6*** 27.1, 54.1*** 27.2, 50.7***
Activities 39.6, 15.3 40.5, 50.1*** 42.1, 45.5*** 37, 42.6***
Energy/Mood 41.7, 19.1 44.8, 41.7*** 42.9, 39.7*** 41.6, 37.3***
Control 44.8, 18.0 46.5, 42.0*** 48.8, 36.6*** 44.8, 32.7***
Self-conscious 29.4, 12.1 37.6, 41.9*** 39.6, 38.6*** 34.0, 30.2***
Sexual function 36.2, 18.1 39.0, 35.7** 49.5, 29.9 40.5, 25.7 (a)

Note: In each column, the first number is the mean score at baseline and the second number is the least squares mean change in score from baseline to Month 6.
Estimates based on modified intent-to-treat analysis set.
***, **, * statistically significant at 0.001, 0.01, and 0.05 level, respectively. (a) N¼50
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achieving amenorrhea and time to amenorrhea. Both UPA 10 mg and 5 mg
were generally well tolerated. Numerically greater responses in efficacy
were observed with UPA 10 mg vs 5 mg, though the safety profiles were
similar.

Supported by: Allergan plc
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QUALITY OF LIFE WITH ULIPRISTAL ACETATE
(UPA) TREATMENT OF SYMPTOMATIC UTERINE FI-
BROIDS (UF): VENUS II STUDY. R. Kroll,a J. H. Liu,b

D. Soper,c A. S. Lukes,d P. Gee,e T. Kimble,f M. Mallick,g

P. Gillard,h A. Harrington,h V. Sniukiene,g L. P. Shulman.i aSeattle
Women’s, Seattle, WA; bCase Western Reserve School of Medicine, Cleve-
land, OH; cMedical University of South Carolina, Charleston, SC; dCarolina
Women’s Research &Wellness Center, Durham, NC; eWillowbend Health &
Wellness, Frisco, TX; fEastern Virginia Medical School, Norfolk, VA; gAl-
lergan plc, Jersey City, NJ; hAllergan plc, Irvine, CA; iNorthwestern Univer-
sity, Feinberg School of Medicine, Chicago, IL.

OBJECTIVE: Assess the impact on quality of life with UPA vs placebo
(PBO) in women with symptomatic UF.

DESIGN: VENUS II (NCT02147158) was a phase 3, randomized, double-
blind, placebo-controlled, partial-crossover study.

MATERIALS AND METHODS: Premenopausal (FSH %20 mIU/mL)
women 18-50 y were randomized to receive two 12-wk courses of once-daily
UPA or PBO, separated by a treatment-free period of 2 menses. Upon
completion, patients were followed for 12 wk. Patients were randomized
to 6 treatment arms at a 1:1:2:1:2:1 ratio, with Course 1/Course 2 dosing
of PBO/UPA 5 mg (Arm 1), PBO/UPA 10 mg (Arm 2), UPA 5 mg/5 mg
(Arm 3), UPA 5 mg/PBO (Arm 4), UPA 10 mg/10 mg (Arm 5), or UPA 10
mg/PBO (Arm 6). Uterine Fibroid Symptom and Health-Related Quality
of Life questionnaire (UFS-QoL) change from baseline to end of treatment
Course 1 and 2 was evaluated. UFS-QoL scores included the Health-Related
Quality of Life (HRQoL) Total Score, Revised Activities subscale score, and
remaining subscale scores (Concern, Control, Self-Consciousness, Sexual
Function, Symptom Severity, Energy/Mood, and Original Activities). Higher
scores indicate improvement, except Symptom Severity where lower scores
indicate improvement. ANCOVA least square mean estimates and corre-
sponding p-values for mean differences were used to compare UPA with
PBO, controlling for pooled center and baseline value.

RESULTS: Course 1: 157, 162, and 113 patients were randomized to UPA
10 mg, UPA 5 mg, and PBO, respectively. Mean change from baseline in
HRQoL Total Score was significantly greater with UPA (10 mg, 51.0; 5
mg, 42.9) vs PBO (11.2; both p<0.0001). Improvements were also observed
for Revised Activities subscale score (UPA 10 mg, 56.7; 5 mg, 48.3; PBO,
13.0; both p<0.0001) and remaining UFS-QoL subscales (p<0.0001 for
UPA vs PBO). Course 2: Similar trends were observed, with significant im-
provements for UPAvs PBO in HRQoLTotal Score (mean change from base-
line: 10 mg [Arm 5], 49.8; 5 mg [Arm 3], 44.5; PBO [Arms 4 and 6], 18.4;
both p<0.0001), Revised Activities subscale score (10 mg, 54.9; 5 mg,
50.7; PBO, 20.9; both p<0.0001), and remaining subscales (p<0.01 for
UPA vs PBO).

CONCLUSIONS: UPA 10 mg and 5 mg significantly improved quality of
life and reduced limitations on social and physical activities for women with
symptomatic UF versus placebo. Significant improvement in all UFS-QoL
subscales demonstrates that UPA treatment improves a woman’s ability to
lead a normal life.

Supported by: Allergan plc
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ULIPRISTALACETATE (UPA) TREATMENTOF SYMP-
TOMATIC UTERINE FIBROIDS (UF): VENUS II SUB-
GROUP ANALYSES BY RACE AND BMI. D. Soper,a

A. S. Lukes,b P. Gee,c T. Kimble,d R. Kroll,e M. Mallick,f

A. Chan,f V. Sniukiene,f L. P. Shulman,g J. Liu.h aMedical University of
South Carolina, Charleston, SC; bCarolina Women’s Research & Wellness
Center, Durham, NC; cWillowbend Health &Wellness, Frisco, TX; dEastern
Virginia Medical School, Norfolk, VA; eSeattle Women’s, Seattle, WA; fAll-
ergan plc, Jersey City, NJ; gNorthwestern University, Feinberg School of
Medicine, Chicago, IL; hCase Western Reserve School of Medicine, Cleve-
land, OH.

OBJECTIVE: Evaluate the efficacy of UPA vs placebo (PBO) for symp-
tomatic UF treatment by race and BMI.

DESIGN: VENUS II (NCT02147158) was a phase 3, randomized, double-
blind, placebo-controlled, partial-crossover study.
MATERIALS AND METHODS: Premenopausal (FSH %20 mIU/mL)

women 18-50 y were randomized to receive two 12-wk courses of once-daily
UPA or PBO, separated by a treatment-free period of 2 menses. Upon
completion, patients were followed for 12 wk. Patients were randomized
to 6 treatment arms at a 1:1:2:1:2:1 ratio, with Course 1/Course 2 dosing
of PBO/UPA 5 mg (Arm 1), PBO/UPA 10 mg (Arm 2), UPA 5 mg/5 mg
(Arm 3), UPA 5 mg/PBO (Arm 4), UPA 10 mg/10 mg (Arm 5), or UPA 10
mg/PBO (Arm 6). Assessments included amenorrhea rate (no bleeding [spot-
ting permitted] for lastR35 consecutive days on treatment) and least square
mean change from baseline in the Uterine Fibroid Symptom and Health-
Related Quality of Life (UFS-QoL) questionnaire Revised Activities sub-
scale (higher scores indicate improvement of physical and social activities).
Subgroup analyses evaluated efficacy by race (black or non-black; self-iden-
tified) and BMI (<30 kg/m2 or R30 kg/m2).
RESULTS: In Course 1, 157, 162, and 113 patients were randomized to

UPA 10 mg, UPA 5 mg, and PBO, respectively. Overall, 66.9% of patients
were black and 56.7% had BMIR30 kg/m2. In black and non-black patients,
more patients achieved amenorrhea with UPA 10 mg (48.6% and 68.0%) and
UPA 5 mg (34.8% and 59.6%) versus placebo (0% for both), respectively.
Similar results were observed regardless of BMI, with higher amenorrhea
rates following UPA 10 mg and 5 mg vs placebo (R30 kg/m2: 58.4% and
47.3% vs 0%; <30 kg/m2: 50.0% and 33.8% vs 0%), respectively. Higher
amenorrhea rates with UPA (Arms 3 or 5) vs PBO (Arms 4 and 6) were
also observed in Course 2, regardless of race or BMI. For the UFS-QoL
Revised Activities subscale, mean change from baseline to end of treatment
in Course 1 was greater with UPA 10 mg and 5 mg vs PBO in all subgroups
evaluated (black: 53.1 and 47.7 vs 14.0; non-black: 63.1 and 50.4 vs 10.8;
BMI R30 kg/m2: 53.7 and 51.1 vs 12.3; BMI <30 kg/m2: 60.0 and 43.9
vs 13.6), respectively.
CONCLUSIONS: UPA 10 mg and 5 mg showed higher responses than

PBO in the proportion of women achieving amenorrhea, regardless of race
and BMI. Both doses of UPA also led to increased QoL, with improvements
in physical and social activities compared with placebo in all subgroups eval-
uated. Numerically greater responses were observed with UPA 10 mg vs
5 mg.
Supported by: Allergan plc
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URINARY CONCENTRATIONS OF DEET METABO-
LITES AND SEMEN PARAMETERS AMONG MEN
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OBJECTIVE: The recent rise in public health concerns regarding mos-
quito-borne diseases such as Zika, have led to an increased use of N,N-di-
ethyl-m-toluamide (DEET) insect repellents, especially among couples
planning pregnancy. However, the reproductive health effects of DEET
and its metabolites, 3-(diethylcarbamoyl) benzoic acid (DCBA) and
N,N-diethyl-3-hydroxymethylbenzamide (DHMB) remain understudied.
We explored whether urinary concentrations of DEET and its metabolites
are associated with semen parameters among men attending a fertility
center.
DESIGN: Between 2007 and 2015, 90 men participating in a prospective

cohort study at a fertility center provided 171 urine samples and 250 semen
samples.
MATERIALS AND METHODS: The urinary concentrations of DEET,

DHMB and DCBA were quantified by isotope dilution tandem mass spec-
trometry and adjusted using specific gravity (SG). Linear mixed-effects
models with random subject effects to account for repeated semen measure-
ments within the same man were used to estimate the association between
tertiles of SG-adjusted urinary DCBA concentrations and semen parameters,
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adjusting for covariates. DEET and DHMB were not considered for analysis
because of the low percentage of detectable concentrations (<7%).

RESULTS: Participants had a median age of 36 years, BMI of 27 kg/m2,
and 68% never smoked. The SG-adjusted geometric mean DCBA urinary
concentration was 2.20 mg/L, with 85% detection frequency. SG-adjusted
urinary DCBA concentrations were not associated with semen parameters
in unadjusted or adjusted models. Men in the highest tertile of SG-adjusted
urinary DCBA concentrations had comparable semen parameters to men in
the lowest tertile (2.59 vs. 2.88 mL for volume, 47.9 vs. 45.8 million/mL
for concentration, 116 vs. 118million for total count, 25 vs. 24% for progres-
sive motility, and 6.10 vs. 5.80 % for morphology).

CONCLUSIONS: Our study did not find associations between SG-
adjusted urinary DCBA concentrations and semen parameters. This is the
first study evaluating the effect of DEETand its metabolites on semen param-
eters among subfertile couples, and further research is needed to confirm
these results.

Supported by: NIH grants R01ES022955 and R01ES009718, NIEHS
R01ES000002
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PLACENTALWEIGHTINRELATIONTOMATERNALAND
PATERNAL PHTHALATE EXPOSURE. C. Messerlian,a

G. Christou,b I. Dimitriadis,b J. B. Ford,a R.Hauser,a I. Souter.b aEn-
vironmentalHealth,HarvardT.H. ChanSchool of PublicHealth, Bos-
ton, MA; bObstetrics and Gynecology, Massachusetts General Hospital Fertility
Center, Boston, MA.

OBJECTIVE: Phthalates reduce placental and fetal weight in experi-
mental animal studies. Although phthalate exposure has been associated
with reduced birth weight in humans, there is limited epidemiologic evidence
on whether the placenta is also affected. We examined the effect of maternal
preconception, paternal preconception, and maternal prenatal phthalate
exposure on placental weight among singletons conceived throughmedically
assisted reproduction.

DESIGN: Prospective preconception cohort at a large academic fertility
center.

MATERIALS ANDMETHODS: We estimated mean phthalate exposure
by averaging natural log-metabolite concentrations in multiple maternal
preconception, paternal preconception, and maternal prenatal urine samples
obtained from 132 women and 65 male partners from the Massachusetts
General Hospital Fertility Center. We abstracted placental weight (grams)
from 132 singleton live births. We estimated the association of 11 individ-
ual phthalate metabolites and a summary measure of di-(2-ethylhexyl)
phthalate (SDEHP) metabolites with placental weight using multivariable
linear regression, adjusted for maternal and paternal age, BMI, smoking
status, maternal education, birth weight, and infertility diagnosis.

RESULTS: The mean (SD) placental weight, birth weight, and gestational
age was 453 (115) grams, 3247 (653) grams, and 273 (15) days, respectively.
Among these births, 58% were conceived via in-vitro fertilization and the
rest via ovulation induction/intrauterine insemination. In adjusted models,
each log-unit increase in paternal preconception mono carboxyisononyl
phthalate (MCNP) metabolite concentration was associated with a 22-gram
decrease (95% CI: -43, 0) in placental weight. Further adjustment for
maternal preconception or prenatal concentrations did not change results.
Conversely, we observed positive associations with maternal phthalate expo-
sures: placental weight increased by 18 (95% CI: 6, 32) and 14 grams (95%
CI: 0, 28) for each log-unit increase in maternal preconception monoethyl
phthalate (MEP) metabolite concentrations and maternal prenatal mono-2-
ethyl-5-carboxypentyl phthalate (MECPP, metabolite of DEHP) concentra-
tions, respectively. Maternal prenatal SDEHP metabolite concentrations
were associated with a non-significant increase in placental weight (13
grams, 95% CI: -1, 26).

CONCLUSIONS: Paternal MCNP concentrations were associated with
diminished placental weight whereas maternal preconception MEP and
maternal prenatal MECPP concentrations were associated with increased
placental weight. These results suggest that phthalates have a different ef-
fect on placental weight depending on the metabolite and parental expo-
sure window. These findings support evidence from previous animal and
human studies suggesting that phthalates may affect placentation and
birth weight.

Supported by: CM was supported by a postdoctoral fellowship by the Ca-
nadian Institutes of Health Research.
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ADVANCED GLYCATION END PRODUCTS UPREGU-
LATE INSULIN RECEPTOR SUBSTRATE-1 (IRS-1) IN
GRANULOSA CELLS. Z. Merhi,a K. Thornton,b

J. N. Bennett-Toomey,c J. D. Hennebold,d E. Buyuk.e aNYU
School of Medicine, New York, NY; bReproductive Medicine Associates
of New York, New York, NY; cDivision of Reproductive & Developmental
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OBJECTIVE: Advanced glycation end products (AGEs) are highly
reactive pro-inflammatory molecules that either form endogenously
following glycation of lipids and proteins or can be absorbed from un-
healthy cooked diets. Women with PCOS commonly have elevated of
serum AGEs, which accumulate in their ovaries and potentially alter
ovarian function.1 AGEs have been shown to interfere with insulin
signaling in granulosa cells (GCs) by suppressing the translocation of
the glucose transporter GLUT-4. Additionally, IRS-1 polymorphisms are
associated with PCOS, and GCs of women with PCOS have upregulation
in IRS-1 gene expression.2 We hypothesize that AGEs may contribute to
ovarian insulin resistance.
DESIGN: To assess AGEs’ effects on mouse insulin sensitivity in vivo and

human GC insulin signaling pathway components in vitro.
MATERIALS AND METHODS: 1st experiment: 6 week-old C57Bl/6

mice were fed for 9-10 weeks a low- (control,n¼10) or high-AGE diet
(n¼10), then glucose tolerance test (GTT) and insulin tolerance test
(ITT) were performed following overnight fasting. For GTT and ITT,
each mouse received an intraperitoneal (IP) injection of D(+)glucose
(1.5 g/kg) and insulin (0.75 U/kg) respectively. Serum glucose levels
were measured fasting and at 15, 30, 60, 90, and 120 min following
IP injections then plotted over time and expressed as % of fasting levels
to create a total area under the curve (AUC). 2nd experiment: human
GCs of 11 participants were cultured in media (control) or with human
glycated albumin (HGA; 0.4 mg/mL) as a source of AGEs. mRNA
expression levels for IRS-1, IRS-2, and GLUT-1 were quantified by
real-time PCR. IRS-1 protein expression was assessed by immunofluo-
rescence.
RESULTS: Mice on high-AGE diet did not have a change in GTT

(AUC¼1101 � 39 vs. 1134 � 52, p¼0.6) or ITT (AUC¼501 � 31 vs. 489
� 49, p¼0.8) compared to control mice. Compared to control human GCs,
HGA increased GC IRS-1 mRNA expression levels by 2.7 times (p<0.05)
but did not affect IRS-2 or GLUT-1 mRNA levels. Immunofluorescence re-
sults showed that HGA upregulated IRS-1 protein levels compared to con-
trols (p<0.05).

Quantitative real-time PCR results in human GCs.

Gene
Control

(media alone)
HGA (source
of AGEs) p-value

IRS-1 2.7 +/- 0.8 9.9 +/- 3.9 0.04
IRS-2 1.1 +/- 0.3 3.1 +/- 1.6 0.2
GLUT-1 0.7 +/- 0.2 0.9 +/- 0.6 0.8

CONCLUSIONS: AGEs do not appear to have a systemic effect on insulin
sensitivity, at least in rodents; and IRS-1mRNA and protein levels increase in
GCs exposed to AGEs. Collectively, these findings suggest that AGEs
directly impact GC insulin signaling components.
References:
1. Diamanti-Kandarakis E, Piperi C, Patsouris E, et al. Immunohisto-

chemical localization of advanced glycation end-products (AGEs)
and their receptor (RAGE) in polycystic and normal ovaries. Histochem
Cell Biol 2007;127:581-9.

2. Shi X, Xie X, Jia Y, Li S. Associations of insulin receptor and insulin
receptor substrates genetic polymorphisms with polycystic ovary syn-
drome: A systematic review and meta-analysis. J Obstet Gynaecol
Res 2016;42:844-54.

Supported by: Investigator-Initiated Trial from Ferring Pharmaceuticals.
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THE INFLUENCE OF MATERNAL PHTHALATE
EXPOSURE UPON ADULT MALE REPRODUCTIVE
FUNCTION. R. Hart,a H. Frederiksen,b D. A. Doherty,c
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OBJECTIVE: Phthalates are ubiquitous environmental chemicals sus-
pected to possess anti-androgenic hormone disrupting properties. Some evi-
dence exists of a possible negative impact of exposure on male reproductive
development. The aim of this study was to determine the associations be-
tween antenatal phthalate exposure and testicular volume, semen parameters
and serum reproductive hormone concentrations in adulthood.

DESIGN:Malemembers (n¼913) of theWestern Australian (Raine) Preg-
nancy Cohort were contacted at 20-22 years of age. 423 (56%) agreed to
participate; 404 underwent testicular ultrasound examination; 365 provided
a semen sample and reproductive hormones were measured in 384. Maternal
antenatal serum was available for phthalate metabolite measurement in 111.

MATERIALS AND METHODS: Maternal serum collected at 18 and 34
weeks gestation, stored at -80oC, was pooled and assayed to determine the
concentration of 15 phthalate diesters and their 32metabolites by liquid chro-
matography-tandem mass spectrometry. Testicular volume was calculated,
semen analysis performed by WHO approved methods, and serum was
analyzed to determine the concentrations of gonadotrophins, inhibin B and
testosterone.

RESULTS: Eleven phthalate metabolites were detected in more than 5
serum samples. MiNP and the sum of the high molecular weight phthalate
metabolites (

P
high MW phth.metab) were associated with a reduction in

testicular volume (-0.22 and -0.21 respectively, p<0.05), after correction
for abstinence, maternal smoking and male height, but not for multiple
testing. MEHP, MiNP and

P
high MW phth.metab were positively asso-

ciated with serum testosterone. No other associations of antenatal phtha-
late exposure with semen parameters and reproductive hormones were
detected.

CONCLUSIONS: A potential association of antenatal phthalate exposure
on male reproductive development was demonstrated. Given the sample size,
storage time span and unknown confounding through additional postnatal ex-
posures, our findings require corroboration by similar studies in the future.

Supported by: This study was supported by Australian NHMRC Grant
Number 634457 and received support from the Raine Medical Research
Foundation, The Telethon Kids institute, The University of Western
Australia, Women and Infant Research Foundation, Curtin University and
Edith Cowan University.
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DMPS (DIMERCAPTO-1-PROPANESULFONIC ACID),
A HEAVY METAL CHELATOR, INDUCES OOCYTES
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OBJECTIVE: In light of recent lead contamination of water in Flint,Mich-
igan and its potential adverse outcome many research and media attention
has turned towards the safety profile of commonly used chelators. DMPS
is typically used in the treatment of lead, mercury, copper, and arsenic
poisoning. Beside being very stable, it has the ability to enter cells, and its
impact on reproductive outcomes has not been studied. Here, we investigate
the mechanism through which DMPS alters oocyte quality as judged by
changes in microtubule morphology (MT) and chromosomal alignment
(CH) of metaphase II mice oocyte; and the ability of this compound to

mediate heme reduction of hemoprotein which leads to subsequent genera-
tion of reactive oxygen species (ROS).
DESIGN: Prospective translational research study.
MATERIALS AND METHODS: Metaphase II mouse oocytes (n¼180)

were exposed to increasing concentrations of DMPS (10- 300 mM), for 4
hrs after which all oocytes were fixed, stained and scored based on the MT
and CH using a well established 1-4 scoring system. Percentage of oocytes
with poor outcomes (scores 3,4) were compared between the treatment
groups and between treatment and control groups. ROS was detected in
the treated oocyte using a Cellular ROS/Superoxide Detection Assay Kit.
Rapid kinetic measurements were used to investigate and understand the
mechanism through which DMPS impacts heme proteins leading to the gen-
eration of ROS.
RESULTS: A statistically significant difference in poor scores for MTwas

found between groups treated with 0-10mM (8%, 38%) versus 100 - 300 mM
(82%,89%) respectively (p< 0.0001). For CH alignment a statistically signif-
icant difference in poor scores was noted between groups treated with 0-25
mM (8%,38%) versus 100-300 mM (78%,84%) (p< 0.0001). Exposure to
DMPS not only decreased quality but also significantly enhanced the gener-
ation of ROS when compared to controls as determined by an increase in the
mean fluorescence index (p<0.001). Furthermore, DMPS could play an
important role in the generation of ROS through its ability to reduce heme-
protein model compounds and subsequent formation of ferrous dioxygen
complex. The dissociation of those ferrous-dioxygen complexes leads to
the generation of superoxide generating system which further adds to the
deterioration of oocyte quality.
CONCLUSIONS: Our current work showed for the first time the mecha-

nism of oocyte quality deterioration after DMPS exposure, highlighting the
possibility of these agents to negatively impact fertility. This will help in tar-
geting potential therapeutics to alleviate the oxidative damage and preserve
fertility in people receiving heavy metal chelators.
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EXPOSURE OF ALCOHOL, TOBACCO, AND MARI-
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OBJECTIVE: Women who are planning pregnancy are encouraged to
adopt healthy lifestyles to avoid complications in pregnancy, but the impact
of lifestyle factors on fertility is difficult to measure. While tobacco has been
shown to decrease ovarian reserve and fecundability, the effects of marijuana
and alcohol consumption are not well known. Our aim was to examine the
association between exposure to alcohol, marijuana, and tobacco and time
to conception in a cohort of healthy, fecund women.
DESIGN: Secondary analysis of a randomized controlled trial.
MATERIALS AND METHODS: Women ages 18-40 years old (n¼1228)

who were enrolled in The Effects of Aspirin in Gestation and Reproduction
(EAGeR) trial completed a questionnaire detailing their consumption of
alcohol, tobacco, and marijuana as well as passive exposure to tobacco.
Cox proportional hazard regression models were used to calculate fecund-
ability odds ratios (FOR), accounting for left truncation and right censoring
and adjusting for age and BMI.
RESULTS: Women who reported smoking had a smilier time to concep-

tion compared to women who did not smoke (HE 0.96, 95% CI 0.74,
1.24). Similarly, women who reported alcohol use as sometimes or often
also had a similar time-to-pregnancy when compared to women who never
drank alcohol (HR 1.07, 95% CI 0.90, 1.28). Passive tobacco exposure of
greater than four hours per week also had a similar time-to-pregnancy as
those who reported no exposure (HR 0.81, 95% CI 0.57, 1.15). Women
who reported marijuana use in the last year did show a longer time-to-preg-
nancy (HR 0.52; 95% CI 0.30, 0.88).
CONCLUSIONS: Women who consumed alcohol or were exposed to to-

bacco (either by active or passive smoking) did not have a longer time to
pregnancy in this cohort of healthy women. Interestingly, women who re-
ported marijuana use in the previous year did experience an increased
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time-to-pregnancy. Further investigations with detailed data are needed to
determine what duration and dose of marijuana negatively impacts fecund-
ability.

Supported by: DIPHR, PRAE, NICHD, NIH
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RAPAMYCIN PREVENTS CYCLOPHOSPHAMIDE
INDUCED OVER ACTIVATION OF THE PRIMORDIAL
FOLLICLE POOL IN MICE. L. Zhou. Department of Ob-
stetrics and Gynecology, Reproductive Medicine, Sun Yat-Sen
Memorial Hospital, Guangzhou, China.

OBJECTIVE: We investigated the protective effects of pharmacological
inhibitionm-TOR rapamycin against chemotherapeutic-induced over-activa-
tion of primordial follicle in a rat model.

DESIGN: 8 weeks old BALB/c female mice (n¼118) were divided into
four groups: cyclophosphamide, rapamycin, cyclophosphamide with rapa-
mycin were administrated with the model group mice by intraperitoneal in-
jection, the same volume of PBS was administrated with the mice in the
control group by intraperitoneal injection .

MATERIALS AND METHODS: H&E staining was used for differential
follicle counts and proliferation staining was conducted with Ki67 antibody.
Staining for apoptosis with the In Situ Cell Death Detection Kit, POD. Pro-
tein analysis of whole ovaries was conducted to assess changes in phosphor-
ylation of the key activation proteins AKT, m-TOR, and rpS6. Plasma AMH
concentration was quantified with an AMH ELISA kit.

RESULTS: Quantification of the different follicle populations in the
ovaries 1 week after Cy administration showed that at all doses, primordial
follicles suffered a proportionally greater reduction than did early growing
follicles. This difference is apparent in a comparison of the ratio of early
growing versus dormant follicles. Protein analysis of whole ovaries from
8-week-old mice removed 24 hours after Cy or PBS treatment was con-
ducted to assess changes in phosphorylation of the key activation proteins
AKT, m-TOR, and rpS6. Western blotting showed an increase in the phos-
phorylated forms of each of these molecules 24 hours after Cy treatment.
Immunohistochemical and immunofluorescence staining conducted on
ovaries confirmed the localization of these proteins within the cytoplasm
of the oocytes and granulosa cells of activated small follicles. Coadminis-
tration of the specific mTORC1 inhibitor rapamycin reduced follicle activa-
tion, thereby increasing follicle reserve and reduced phosphorylation of the
key activation proteins AKT, m-TOR, and rpS6. AMH concentration was
significantly reduced with Cy four weekly doses of 75 mg/kg (P < 0.01),
but with coadministration of rapamycin, the concentration of AMH re-
mained normal. Rapamycin alone did not alter the concentration of serum
AMH.

CONCLUSIONS: Our study verified that the Cy increased phosphoryla-
tion of proteins that stimulate follicle activation in the oocytes and granulosa
cells, and through the phosphatidylinositol 3-kinase signaling pathway. And
we observed that the specific mTORC1 inhibitor rapamycin reduced follicle
activation, thereby increasing follicle reserve. These results provide a ratio-
nale for exploring the possible use of rapamycin as a drug for the preservation
of the primordial follicle pool, and the possible prevention of phemotherapy
induced POF.

References:
[1] Kalich-Philosoph L, Roness H, Carmely A, et al. Cyclophosphamide

triggers follicle activation and ‘‘burnout’’; AS101 prevents follicle loss
and preserves fertility. Science translational medicine. 2013;
5(185):185ra62.

[2] Adhikari D, Risal S, Liu K, et al. Pharmacological inhibition of
mTORC1 prevents over-activation of the primordial follicle pool in
response to elevated PI3K signaling. PloS one. 2013;8(1):e53810.
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OBJECTIVE: To evaluate the role of anti-M€ullerian hormone (AMH) in
predicting post-chemotherapy decline/recovery of ovarian reserve and future
fertility in reproductive age women undergoing cancer treatment.
DESIGN: Multicenter, prospective cohort study was designed to measure

the effect of chemotherapy on ovarian reserve (AMH) over 5 years. Women
with end stage advanced cancer, previous exposure to chemotherapy/radio-
therapy, previous oophorectomy or known history of polycystic ovarian syn-
drome were not included.
MATERIALS AND METHODS: 190 participants comprised: 66 female

cancer patients and 124 healthy volunteers of reproductive age. In both
groups, serial serum AMH concentrations were measured and medical ques-
tionnaires provided. Participants’ views were obtained about future preg-
nancy and their satisfaction with fertility counselling and fertility
preservation options offered at the time of diagnosis.
RESULTS: Cancer patients (n¼66) had lower AMH than age-matched

volunteers (n¼124) prior to any chemotherapy (p< 0.05). Mean age of breast
cancer subgroup (n¼54) was 37�4.2 with mean baseline AMH 11.5 pmol/L.
Mean age of hematology subgroup (n¼12) was 27.6� 5.5, mean AMH 16.8
pmol/L.
There were statistically significant associations between baseline AMH

and 1 year AMH for the breast cancer group (p<0.001; CI 0.36 to 0.75),
and for the lymphoma group (p< 0.001; 95% CI 1.10 to 2.21). While regres-
sion models for 5-year data show statistically significant associations be-
tween baseline AMH and 5 year AMH for the breast cancer group
(p<0.001; 95%CI 0.28 to 0.87), but not for the lymphoma group (p ¼
0.34). Amongst cancer patients who completed 5-year follow-up, live birth
rate was 7.3% (3/41). Those pregnancies were achieved in young patients
with lymphoma treated with ABVD despite very low AMH at 12-months
(%3.6 pmol/L).
Only 9% (6/66) of patients underwent fertility preservation either oocyte

or embryo cryopreservation. However, as many as 32% (21/66) of patients
at baseline expressed some desire for children and above 30% at 5 years
follow- up. By 5 years, 79% of patients were satisfied with consultation on
fertility-related impact of chemotherapy.
CONCLUSIONS: Reproductive age women with malignancy have lower

AMH than controls even before starting chemotherapy. Our study confirmed
strong correlation between pre-chemotherapy AMH and post-chemotherapy
AMH (measured at 1 and 5-year) in young women diagnosed with breast
cancer.
Low/undetectable serum AMH concentration 12 months after starting

chemotherapy does not exclude future pregnancy. There is an unmet need
for fertility consultation and preservation in young women diagnosed with
cancer.
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OBJECTIVE: Delays in starting neoadjuvant chemotherapy for breast
cancer may prove stressful to patients and healthcare providers. Patient
perception of treatment delays related to fertility preservation (FP) in the
neoadjuvant setting is unknown. In this study, we evaluated patients’ percep-
tion of delays in neoadjuvant chemotherapy initiation after undergoing FP.
DESIGN: Cross-Sectional Study
MATERIALS AND METHODS: We identified reproductive age (18-45)

patients: with a history of neoadjuvant chemotherapy treatment for breast
cancer, who had been seen in our FP center prior to chemotherapy start,
and who did or did not undergo FP (with egg or embryo cryopreservation).
All FP cycles were performed with random start ovarian stimulation. Various
time points related to cancer diagnosis, FP, or chemotherapy were obtained
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from medical record review. We used t-tests to compare time points between
those who underwent FP versus those who did not. Those women who
completed chemotherapy and FP were sent a survey about their perception
of cancer treatment delays associated with undergoing FP.

RESULTS: A total of 87 women who had fertility preservation consulta-
tion prior to neoadjuvant chemotherapy were identified. 56 women (66%) un-
derwent FP with egg or embryo cryopreservation prior to cancer treatment
and 29 (34%) did not. The average time from cancer diagnosis to FP start
was 17 days, the average cycle length was 13 days, and the average time
from FP completion to chemotherapy start was 8 days. Of those who under-
went FP, 32 (57%) responded to a survey about their perception of cancer
treatment delay. 79% of women who underwent FP perceived a delay in can-
cer treatment due to FP, with an average perceived delay of 19 +/- 5 days.
However, overall, the time from cancer diagnosis to chemotherapy start
was no different between those who underwent FP and those who did not
(Table).

No Delays in FP versus No FP but FP Patients Still Perceive a Delay

FP No FP P-Value

Time from Diagnosis to
Chemotherapy Start
(Days)

38.2 +/- 3.4 39.8 +/- 13.9 0.63

Patient Reported Delay
in Chemotherapy start
with FP (Days)

19 +/- 5 n/a n/a

CONCLUSIONS: While fertility preservation with random start ovarian
stimulation does not appear to delay cancer treatment in the neoadjuvant
setting, patients may still perceive a delay. To minimize stress about prolong-
ing chemotherapy initiation, the time from diagnosis to FP cycle start and
from FP completion to chemotherapy start should be minimized.

References:
1) Cakmak H, Katz A, Cedars MI, Rosen MP. Effective method for emer-

gency fertility preservation: random-start controlled ovarian stimula-
tion. Fertil Steril 2013;100(6):1673-80.

2) Wolff von M, Capp E, Jauckus J, Strowitzki T, Germeyer A, FertiPRO-
TEKT study group. Timing of ovarian stimulation in patients prior to
gonadotoxic therapy: an analysis of 684 stimulations. Eur J Obstet Gy-
necol Reprod Biol 2016;199:146-9.
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NOVEL TECHNOLOGY IDENTIFIES SIGNIFICANT
RISE IN SUBLETHAL SINGLE STRANDDNADAMAGE
IN OOCYTES FOLLOWING CHEMOTHERAPY EXPO-
SURE WHICH CORRELATES WITH INCREASED
FETAL MALFORMATIONS AND PREGNANCY FAILURE.
O. Kashi,a D. Meirow.b aFertility Preservation Center, Tel Hashomer Hospi-
tal, Tel Aviv, Israel; bFertility Preservation Center, Tel Hashomer Hospital,
Ramat Gan, Israel.

OBJECTIVE: To develop a sensitive method to detect sublethal single
strand DNA damage (SSD) in oocytes using Single Molecule imaging
(SMI) to assess SSD caused by different agents

DESIGN: Mature female C57BL/6 mice were treated with non-sterilizing
doses of cisplatin/vehicle. Seven, 14 and 21 days after cisplatin injection,
micewere superovulated,MII oocytes were collected and DNAwas extracted
for SSD labeling and SMI. MII Oocytes from superovulated mice were
exposed to H2O2 as positive controls. To verify SSD caused by cisplatin, hu-
man breast cancer MCF-7 cell-line was exposed to cisplatin, and DNAwas
extracted and treated as above.

MATERIALS AND METHODS: SSD labeling was conducted by
combining purified DNA, thermopol buffer, NAD+, and enzymatic cocktail
including repair enzymes, DNA polymerase and DNA ligase. Deoxynucleo-
tides were added and SSDs labelled with fluorescent UTP. The sample was
then stainedwith intercalating dye, YOYO-1. For DNA extension, the sample
was passed between a silanized cover slip and a glass microscope slide.
Labeled SSDs were viewed as red dots within green DNA chains. Between
100 and 500 pictures of each slide were assessed for the number of SSDs
per DNA molecule and length of molecule, resulting in a total of SSDs per
total DNA length. Statistical comparison of treatment groups was conducted

by using the student’s T test to compare SSDs per DNA segment in each
group.
RESULTS: Initial series of experiments validated the efficacy of the SMI

technology to identify SSD in oocytes: SMI detected an increased rate of
SSD induced by H2O2 and cisplatin in MCF-7 cell-line, and in oocytes
exposed in vitro to H2O2. SMI was also able to detect and quantify a sig-
nificant increase in SSD in MII oocytes exposed in vivo to cisplatin 14 days
prior to superovulation, compared to oocytes from untreated mice
(p<0.01). Based on a previous study showing increased resorptions and
fetal malformations after chemotherapy exposure, corresponding to
different stages of follicle maturation, SSD was measured in oocytes
7,14 and 21 days after cisplatin exposure. SMI detected a 2.76 and 3.09
fold increase in SSD at 7 and 14 days (respectively), with highest SSD
rate 21 days after exposure (5.44 fold) compared to MII oocytes from un-
treated controls. The increased SSD rate at this stage of follicle growth cor-
relates directly with the high malformation rate observed at the same stage,
providing a molecular basis. Comparison of the total number of oocytes
ovulated per mouse demonstrated no significant difference between
cisplatin treated and untreated mice ,confirming the induced damage was
sublethal.
CONCLUSIONS: SMI is the first method that enables assessment and

quantification of SSD type sublethal DNA damage in oocytes. This novel
technique will facilitate a comprehensive evaluation of DNA sublethal dam-
age in oocytes induced by different insults including: pharmaceutical, meta-
bolic, physical, plastics in reproductive laboratories, aging and genetic
disorders.
Reference:
1. Zirkin S, Fishman S, Sharim H, Michaeli Y, Don J, Ebenstein Y. Light-

ing up individual DNA damage sites by in vitro repair synthesis. J Am
Chem Soc. 2014 May 28;136: 7771-7776

Supported by: kahn foundation
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LIQUID TUMOR PATIENTS SHOW EQUIVALENT
OVARIAN RESERVE AND RESPONSE TO IVF STIMU-
LATION COMPARED TO A SOLID TUMOR UNDER-
GOING FERTILITY PRESERVATION. V. Gunnala,
M. Irani, G. Schattman, Z. Rosenwaks. Reproductive Medicine, The Ronald
O. Perelman and Claudia Cohen CRM, Weill Cornell Medicine, New York,
NY, New York, NY.

OBJECTIVE: To investigate whether patients with liquid tumors demon-
strate diminished ovarian reserve and/or a lower response to stimulation
compared to patients with solid cancers.
DESIGN: Retrospective cohort study
MATERIALSANDMETHODS: 955 IVF cycles for fertility preservation

with oocyte cryopreservation were reviewed from 2010 - 2015. Patients
with a history of ovarian cancer, prior chemotherapy/radiation treatment,
oophorectomy, and women over 40 years old were excluded. The liquid tu-
mor cohort (n¼ 46) was compared to a group of various solid tumor ma-
lignancies (n¼ 142) and elective oocyte cryopreservation (n¼768).
Primary outcome measures included assessment of ovarian reserve (day 3
FSH, AMH, antral follicle count) and response to stimulation determined
by total number of harvested and frozen oocytes. Fisher exact t test, Chi-
square, and one-way ANOVA were used for analysis. P<0.05 was consid-
ered significant.
RESULTS:Mean age of the study cohort was 35.6� 4.3. 82% of the liquid

tumor group was diagnosed with lymphoma and the rest with leukemia. The
most commonmalignancy in the solid tumor group was breast cancer at 71%.
The liquid tumor group had a significantly lower mean age compared to the
tow other cohorts (28.0 � 6.0 vs. 32.9 � 4.8 vs. 36.5 � 3.3, p < 0.0001).
Liquid tumors exhibited equivalent day 3 FSH (4.6 � 2.8 vs. 5.1 � 2.9, p
¼ 0.69), AMH (2.7 � 3.6 vs. 2.6 � 2.4, p ¼ 0.96, and antral follicle count
(14.9 � 7.2 vs. 14.4 � 10.6, p ¼ 0.89) compared to solid tumors. IVF stim-
ulation characteristics between the cancer cohorts showed no difference in
start dose or total gonadotropins. The lymphoma cohort had significantly
higher peak estradiol levels during stimulation (1649.7 vs. 1022.6 pg/mL,
p ¼ 0.0003), which was likely due to increased use of continuous letrozole
stimulation protocols in the solid tumor group. Liquid and solid tumors
showed equivalent number of oocytes harvested (16.8 � 10.7 vs. 16.9 �
10.9, p ¼0.99) and frozen oocytes (12.8 � 10.4 vs. 12.9 � 8.8, p ¼1.0).
Both cancer cohorts exhibited higher ovarian reserve and a more robust
response to stimulation when compared to the elective oocyte cryopreserva-
tion group.
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CONCLUSIONS: Women with liquid tumor malignancies demonstrate
equivalent ovarian reserve and response to IVF stimulation compared to solid
tumors.
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INFLUENCEOFTHETYPEOFCANCERONOVARIAN
STIMULATION RESPONSE IN A FERTILITY PRESER-
VATIONPROGRAM. H. Creux,a P. Monnier,b F. Oliviero,c

W. Son,d W. Buckett.e aCentre d’Assistance Medicale a la Pro-
creation, Bordeaux, France; bObstetrics and Gynecology, MUHC Reproduc-
tive Center, Montreal, QC, Canada; cSant�e Publique, Service d’Information
M�edicale, Bordeaux, France; dReproductive Centre, McGill University
Health Centre, Montreal, QC, Canada; eMcGill University, Montreal, QC,
Canada.

OBJECTIVE: To evaluate the response to ovarian stimulation according to
the type of cancer.

DESIGN: Retrospective cohort study.
MATERIALS ANDMETHODS: Patients: We included all patients that

underwent ovarian stimulation for in vitro fertilization (IVF) in a
fertility preservation program before undergoing cancer treatment
from January 2005 to December 2015. The cancer types were grouped
into six categories: breast, hematologic, brain, digestive, gynecological
and sarcoma. Patients with age > 40 yo, previous history of chemo-
therapy or oophorectomy, or ovaries non accessible were not included.
The study group consisted of 151 cycles of conventional IVF in 151 pa-
tients. Ovarian stimulation with antagonist protocol was performed for
oocyte or embryo cryopreservation whatever the phase of the menstrual
cycle (127 early follicular, 16 late follicular and 8 luteal phase cycles).
The decision to perform oocyte or embryo freezing was based on the
presence of a male partner and wishes of patient. Outcomes measures:
The primary outcome was the number of metaphase II oocytes collected.
The secondary outcomes were: daily FSH dose, length of ovarian stim-
ulation, total number of oocytes collected, number of oocytes cryopre-
served. When appropriate, number of embryos cryopreserved.
Statistical analysis: Quantitative data were expressed as mean +/- stan-
dard deviation and compared using ANOVA test. An ANOVA test
adjusted on age and phase of the menstrual cycle was performed to
compare the number of metaphase II oocytes collected according to

the type of cancer. Results were considered significant at p-value of
less than 0.05.
RESULTS: No significant difference was found between the six groups of

cancer concerning the number of metaphase II oocytes collected, the total
number of oocytes collected, total and daily dose of gonadotropins, length
of ovarian stimulation, the number of oocytes and embryos cryopreserved
(Table I). After adjustment on age and the phase of the menstrual cycle, no
significant difference was found for the number of metaphase II oocytes
retrieved (p¼0.65).
CONCLUSIONS: The ovarian stimulation response is comparable what-

ever the cancer type, when adjusted on age and the phase of the menstrual
cycle. Our study confirms the feasibility of conventional IVF whatever the
cancer type at anytime during the menstrual cycle with similar doses of go-
nadotropins.

REPRODUCTIVE IMMUNOLOGY
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CARES TRIAL (CELIAC DISEASE AND REPRODUC-
TIVE EFFECTS): CELIAC DISEASE IS NOT MORE
COMMON IN PATIENTSUNDERGOING IVFANDOUT-
COMES ARE NOT COMPROMISED IN AFFECTED
PATIENTS. C. R. Juneau,a D. Marin,a K. Scott,b S. J. Morin,a

S. A. Neal,a J. Juneau,c R. T. Scott, Jr.,a aIVI/RMA, Thomas Jefferson Uni-
versity, Basking Ridge, NJ; bIVI/RMA, Basking Ridge, NJ; cRobert Wood
Johnson Medical School, Somerset, NJ.

OBJECTIVE: Celiac disease is a systemic autoimmune disease that occurs
in genetically susceptible patients. One reported extra-intestinal manifesta-
tion of celiac disease is infertility or subfertility, though the prevalence of dis-
ease in the infertile population is unknown. This analysis sought to assess the
prevalence of celiac disease in the infertile population undergoing IVF and
determine if patients with serologic evidence of disease demonstrate dimin-
ished outcomes.
DESIGN: Prospective cohort study.
MATERIALSANDMETHODS:Women ages 18-45 years participating

in IVF at a single infertility center from January 2016 to March 2017
were recruited for participation. Only patients with a sole diagnosis of

Demographic and IVF characteristics

Liquid tumors Solid tumors Elective oocyte cryopreservation

p valuen ¼ 46 142 768

Age (y) 28.0 � 6.0** 32.9 � 4.8 36.5 � 3.3 <0.0001
BMI 23.7 � 4.6 23.2 � 4.9 22.9 � 4.2 0.39
AMH (ng/mL) 2.7 � 3.6 2.6 � 2.4 2.2 � 2.2 0.07
Day 3 FSH (MIU/mL) 4.6 � 2.8 5.1 � 2.9 7.3 � 3.8 <0.0001
Start dose (IU) 286.0 � 93.5 341.3 � 104.4 376.1 � 132.5** <0.0001
Peak E2 (pg/mL) 1649.7 � 900.3 1022.6 � 938.2 1911.7 � 940.1** <0.0001
Total gonadotropins (IU) 3021.2 � 1351.5 3399.8 � 1421.5 3537.2 � 1750.7 0.10
# of harvested oocytes 16.8 � 10.7** 16.9 � 10.9** 12.2 � 7.5 <0.0001
# of frozen oocytes 12.8 � 10.4** 12.9 � 8.8** 9.3 � 6.1 <0.0001

**statistical significance

Table I: Ovarian stimulation response according to the type of cancer

Breast,
n¼42

Hemato,
n¼55

Brain,
n¼18

Gynecology,
n¼13

Digestive,
n¼11

sarcoma,
n¼13 P value

Age, years 31.0 +/- 4.6 26.4 +/- 4.4 26.7 +/- 5.0 30.4 +/- 6.0 30.4 +/- 6.0 27.0 +/- 5.2 <0.05
FSH, IU/l 6.1 +/- 9.0 5.6 +/- 4.6 6.7 +/- 2.1 6.9 +/- 3.5 5.9 +/- 4.1 6.6 +/- 3.2 0.76
AFC 16.7 +/- 10.9 19.5 +/- 9.1 20.2 +/- 5.5 18.5 +/- 14.3 12.1 +/- 7.0 22.2 +/- 16.2 0.71
Total FSH dose, IU 1933 +/- 937 2115 +/- 1200 1475 +/- 418 2382 +/- 1157 2738 +/- 1224 1823 +/- 719 0.41
Daily FSH dose, IU 248 +/- 90 229 +/- 90 191 +/- 46 276 +/- 88 294 +/- 79 227 +/- 72 0.56
Total days of stimulation 7.8 +/- 1.8 9.1 +/- 2.9 8.1 +/- 2.1 8.5 +/- 1.8 9.2 +/- 2.5 7.9 +/- 1.0 0.71
Total oocytes retrieved 13.3 +/- 8.7 13.3 +/- 7.6 17.3 +/- 6.6 13 +/- 10.4 10.4 +/- 5.4 15.8 +/- 8.7 0.71
Total metaphase II oocytes 9.5 +/- 6.6 9.7 +/- 6.0 11.7 +/- 3.8 9.7 +/- 7.6 8.1 +/- 4.4 10.4 +/- 4.4 0.89
Oocytes cryopreserved 12.2 +/- 6.9 9.9 +/- 6.1 12.7 +/- 5.4 12.7 +/- 11.9 9.9 +/- 2.7 11.3 +/- 6.6 0.95
Embryos cryopreserved 4.5 +/- 2.9 6.4 +/- 3.5 6.9 +/- 4.3 4.8 +/- 1.5 5.7 +/- 4.0 4.2 +/- 2.9 0.94
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male factor infertility or utilizing oocyte donation or gestational carrier
were excluded. Patients had serum tissue transglutaminase (tTG) and
endomysial (EMA) immunoglobulin A testing to screen for celiac dis-
ease and were divided into 2 groups: (1) those who displayed serologic
evidence of celiac disease and (2) those who did not. IVF outcomes were
recorded prospectively and compared. Statistical analysis included both
parametric and nonparametric tests for both categorical and continuous
data when appropriate where an alpha error of 0.05 was considered sig-
nificant.

RESULTS: 995 of 1000 enrolled patients completed participation. Only
18 patients screened positive for both tTG and EMA (1.8%). 968 patients
underwent vaginal oocyte retrieval. Patient characteristics including age
(36.1 v. 36.0 years, p¼0.950) and antimullerian hormone level (2.0 v.
2.2 ng/mL, p¼0.820) were not different between groups. The number
of metaphase II oocytes retrieved, (9.0 v. 8.5 oocytes, p¼0.784), fertiliza-
tion rates (83.4% v. 88.8%, p¼0.209) and blastulation rates (48.3% v.
50.4%, p¼0.743) were equivalent between those who were seronegative
and seropositive. Of the 18 patients who were seropositive, 12 patients
have undergone a transfer. All transfers were single embryo, blastocyst
transfers resulting in 9 ongoing pregnancies (75.0%) and only 2 losses
(16.7%).

CONCLUSIONS: This is the first large prospective cohort study investi-
gating the prevalence of celiac disease in infertile patients. In this analysis,
the prevalence of seropositive disease is consistent with that of the general
population (1.8%) and therefore infertility alone is not an indication for
screening. Of note, even when patients are seropositive, IVF outcomes are
equivalent.
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ASSOCIATION OF A FAMILY HISTORY OF AUTOIM-
MUNE DISEASE WITH TIME TO PREGNANCY, PREG-
NANCY LOSS, AND LIVE BIRTH RATE. T. C. Plowden,a,b

M. T. Connell,a,b P. Mendola,b K. Kim,b C. Nobles,b

B. D. Wilcox,c D. L. Kuhr,b R. M. Silver,d E. Schisterman,b S. L. Mumford.b
aPRAE, NICHD, NIH, Bethesda, MD; bDiphr, NICHD, NIH, Bethesda, MD;
cDept of Clinical Sciences, Geisinger Commonwealth School ofMedicine, Scran-
ton, PA; dOb/Gyn, University of Utah, Salt Lake City, UT.

OBJECTIVE: Several autoimmune conditions have known effects on
reproductive outcomes. However, less is known about the relationship be-
tween family history of autoimmune disease and reproductive health.
Thus, our objective was to examine the association between a family history
of an autoimmune condition and time to conception, pregnancy loss, and live
birth in a cohort of healthy women.

DESIGN: Secondary analysis from the EAGeR trial which included
1228 healthy fertile women, ages 18-40 years old with 1-2 prior
pregnancy losses and no prior diagnosis of any medical or gynecolog-
ical disorders. Women were followed for up to 6 menstrual cycles
while attempting pregnancy and throughout pregnancy if they became
pregnant.

MATERIALS AND METHODS: At baseline, participants completed
questionnaires regarding family history of an autoimmune condition.
Pregnancy was detected by hCG and clinically confirmed by ultrasound
at 6-7 weeks’ gestation. Cox proportional hazard regression models
were used to assess fecundability odds ratios (FOR) and 95% confi-
dence intervals (CI), adjusting for age and BMI and accounting for
both left truncation and right censoring. Relative risk (RR) and 95%
CI for pregnancy loss and live birth were estimated using generalized
linear models adjusted for age and BMI. Models for pregnancy loss
incorporated inverse probability weights to accounts for probability of
pregnancy.

RESULTS: Women with a first-degree relative who had an autoimmune
disease had a similar time to conception when compared to those without a
family history (FOR 0.90, 95% CI 0.70, 1.15). Women with a family history
of autoimmune disease had a higher likelihood of pregnancy loss (RR 1.41,
95% CI 1.01, 1.97) and lower likelihood of live birth (RR 0.83, 95% CI 0.69,
0.99).

CONCLUSIONS: Women with a history of 1 or 2 prior pregnancy losses,
who had a first-degree relative with an autoimmune disease, did not have a
longer time to pregnancy. However, these women had a higher risk of any
pregnancy loss and lower likelihood of live birth.

Supported by: Intramural Research Program, DIPHR, PRAE, NICHD,
NIH; NIH Medical Research Scholars Program, Doris Duke Charitable
Foundation (Grant #2014194).
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RAPIDFLOWCYTOMETRICASSESSMENTOFUTER-
INERECEPTIVITY BYEVALUATIONOFEPITHELIAL
B3 INTEGRIN EXPRESSION IN PROGESTERONE
PRIMED ENDOMETRIAL BIOPSIES. C. Philip,a

C. Harrity,a J. Kennedy,b K. Marron.c aObstetrics and Gynaecology, Beau-
mont Hospital, Dublin, Ireland; bObstetrics and Gynaecology, SIMS Clinic,
Dublin, Ireland; cObstetrics and Gynaecology, Sims Clinic, Dublin, Ireland.

OBJECTIVE: Can a simple flow cytometric technique be used to rapidly
assess uterine receptivity via luteal phase endometrial biopsy.
DESIGN: Flow cytometric epithelial b3 integrin evaluation (EB3) in 245

patients was undertaken and correlated with clinical outcomes in their ART
cycle (n¼338). This population represented those already presenting for an
endometrial biopsy as part of their treatment plan, e.g. scratch or ERA�,
so have a history of poor reproductive outcomes, such as repeated implanta-
tion failure or recurrent miscarriage. Informed consent was obtained for addi-
tional analysis of EB3. A ‘‘High’’, ‘‘Borderline’’ and ‘‘Low’’ grading system
was developed based on epithelial b3 integrin pattern and percentage expres-
sion relative to total epithelium.
MATERIALS AND METHODS: A standard HRT stimulation regimen

was employed across all participants with approximately 5 days exogenous
progesterone prior to pipelle� biopsy on the sixth day (corresponding to
approximately day 21-24 of the patient cycle). The tissue was mechanically
dissociated and evaluated immediately using specific antibodies to exclude
lymphocytes and capture epithelial cells and b3 integrin.
RESULTS: Overall, based on 338 cycles, the clinical pregnancy rate

(CPR) per embryo transferred was 38.0%. EB3 results from patients with a
‘‘High’’ grading showed a marked improvement in CPR (47.0%) compared
to ‘‘Low’’ cases (23.8 % CPR) or ‘‘Borderline’’ (32.9% CPR) with this differ-
ence being statistically significant (c2, p¼0.024).
CONCLUSIONS: Distribution patterns and percentage expression of

epithelial b3 integrin assessed by a flow cytometry grading system shows a
significant relationship to success rates in ART cycles.
What is known already?
Many techniques now exist to assess the receptivity status of the endo-

metrium, and range from validated molecular techniques such as the
ERA� (or endometrial receptivity array) which is a functional genomic
evaluation, to immunohistochemical techniques on fixed and stained tis-
sue assessing various markers such as Cyclin E, p27 and b3 integrin.
All are characterised by relatively high cost and considerable waiting
time for results. Flow cytometry is generally not employed for this type
of evaluation but correctly set up allows for an almost instantaneous
low-cost assessment of the material.
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ENDOMETRIUM IL-22 EXPRESSION DURING IM-
PLANTATION WINDOW IS ASSOCIATED WITH
ABNORMAL ENDOMETRIUM IMMUNE
PROFILE. S. V. Dambaeva,a D. Katukurundage,a

M. D. Salazar Garcia,b A. M. Skariah,b A. Gilman-Sachs,a C. Coulam,a

J. Kwak-Kim,b K. Beaman.a aClinical Immunology Laboratory, Rosalind
Franklin University ofMedicine and Science, North Chicago, IL; bReproduc-
tiveMedicine Center, Rosalind Franklin University ofMedicine and Science,
Vernon Hills, IL.

OBJECTIVE: IL-22 is a cytokine essential for epithelium regeneration.
Endometrial regeneration is important process that takes place each men-
strual cycle but it is poorly understood. The goal of this study was to
determine whether IL-22 is expressed in endometrium in a menstrual cy-
cle dependent manner and if it is affected in women with impaired
fertility.
DESIGN: IL-22 expression was evaluated in mid- and late-luteal endo-

metrium. Mid-luteal endometrium biopsies (EB) were obtained from
women enrolled in the Reproductive Medicine Center for unexplained
recurrent pregnancy loss or recurrent implantation failure (history of >2
failed embryo transfers) and from control group consisted of healthy
women of reproductive age with at least one successful pregnancy. Men-
strual endometrium samples (ME) representing late-luteal endometrium
were obtained from healthy donors. The endometrial immune profile
(EIP) [1] as a balance of activating (IL-18, IL-15) and controlling&proan-
giogenic signals (TWEAK, Fn14) and CD56 expressing NK cells was deter-
mined in all analyzed samples.

e34 ASRM Abstracts Vol. 108, No. 3, Supplement, September 2017



MATERIALS AND METHODS: mRNA was extracted from EB or ME
samples, converted to cDNA and analyzed by quantitative RT-PCR for
IL-22, IL-15, IL-18, TWEAK, Fn14 and CD56. Mononuclear leukocytes
fromME samples and matched peripheral blood were tested by flow cytom-
etry. ME samples were highly enriched in endometrium specific
CD56brightCD16neg NK cells (up 75%) and were distinct from peripheral
blood.

RESULTS: High expression of IL-22 was detected in all tested ME
samples. In contrast, none of control EB revealed IL-22. This suggests
that the implantation window endometrium should not have IL-22. How-
ever, the analysis of EB from women with reproductive failures showed
that 20% of samples were IL-22 positive (Table). Most IL-22 positive
samples had either over-activated EIP (75%), or low-activated EIP
(20.8%). Among normal EIP samples only one sample out of 34 was
IL-22 positive.

CONCLUSIONS: Late-luteal expression of IL-22 indicates its role in
endometrial regeneration, while expression during mid-luteal phase is asso-
ciated with immune deregulation. The analysis of IL-22 expression could
serve as potential indicator of a short implantation window.

Proportion of abnormal and normal EIP in IL-22-positive and IL-22-negative

EB from infertile women

Over-
activated

EIP

Low-
activated

EIP
Normal
EIP

IL-22 negative
EB samples

43 16 33 92 (79.3%)

IL-22 positive
EB samples

18 5 1 24 (20.7%)

61 (52.6%) 21 (18.1%) 34 (29.3%) 116

Chi-squared, P¼0.0085

Reference:
1. Leedee N, Petitbarat M, Chevrier L, Vitoux D, Vezmar K, Rahmati M,

Dubanchet S, Gahery H, Bensussan A, Chaouat G. The Uterine Im-
mune Profile May Help Women With Repeated Unexplained Embryo
Implantation Failure After In Vitro Fertilization. AJRI 2016;75:388-
401

Supported by: Clinical Immunology Laboratory at Rosalind Franklin Uni-
versity of Medicine and Science, North Chicago, IL.
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SERUM LEVELS OF PTX3 AND SFLT-1 PREDICT THE
OUTCOMES OF FROZEN-THAWED EUPLOID EM-
BRYO TRANSFER CYCLES. M. Irani, D. Nasioudis,
V. Gunnala, S. S.Witkin, S. D. Spandorfer. The Ronald O. Per-
elman and Claudia Cohen Center for Reproductive Medicine, Weill Cornell
Medicine, New York, NY.

OBJECTIVE: A reciprocal interaction between the embryo and endo-
metrium is required for implantation. The long pentraxin (PTX3), which
is an acute phase protein, has been implicated in female reproduction and
specifically blastocyst implantation. Moreover, soluble fms-like tyrosine
kinase 1 (sFlt-1), which is a soluble receptor for the proangiogenic factors
vascular endothelial growth factor and placental growth factor, has been
involved in abnormal placentation, early pregnancy loss, and preeclamp-
sia. Therefore, we investigated whether serum levels of PTX3 and sFlt-1
correlate with pregnancy outcome of IVF after the transfer of euploid
embryo.

DESIGN: Retrospective case-control study.
MATERIALS AND METHODS: A total of 238 consecutive natural

frozen-thawed embryo transfer (FET) cycles with PGS-selected euploid
blastocysts were included. Serum levels of PTX3 and sFlt-1 in the early
follicular phase were compared between those who achieved live birth
and those who did not. Serum PTX3 and sFlt-1 levels were measured by
ELISA assay. Values were expressed as mean � SEM. t-test was used as
appropriate.

RESULTS: The mean age was 36.8 � 1.0 years, body mass index (BMI):
23.7 � 1.2 kg/m2, gravidity: 1.7 � 0.2, parity: 0.5 � 0.3, and peak endo-
metrial thickness: 8.6 � 0.7 mm. 66.8% of FET cycles resulted in preg-

nancy while 50.8% achieved live birth. Women who achieved live birth
had significantly lower serum PTX3 (1752.6 � 283.2 vs. 3092.7 � 522.0
pg/mL, respectively; P¼0.02) and sFlt-1 levels (703.6 � 123.1 vs.
2935.0 � 872.1 pg/mL, respectively; P¼0.01) compared to those who
did not. There was no significant difference in woman’s age, BMI,
gravidity, parity, or endometrial thickness between the two groups. There
was a trend toward significance in PTX3 (1970.7 � 271.1 vs. 3209.6 �
670.4 pg/mL; P¼0.09) and sFlt-1 levels (1050.1 � 359.3 vs. 3226.3 �
1070.1 pg/mL; P¼0.05) between cycles resulting in pregnancy versus those
that did not.
CONCLUSIONS: PTX3 and sFlt-1, which are implicated in implantation

and placental growth, can be potential predictors of IVF outcomes after the
transfer of euploid embryos. These findings corroborate the key role of angio-
genesis and the immune system in female reproduction. Additionally, if
excess sFlt-1 is proven to directly contribute to the negative IVF outcome,
antagonizing endogenous sFlt-1 would be a promising therapeutic option
especially for patients with elevated serum sFlt-1 levels and prior implanta-
tion failure.
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ZIKA VIRUS EXHIBITS TROPISM TO THE OVARY
AND INCREASES FOLLICULAR APOPTOSIS IN A
MOUSE MODEL. D. E. Broughton,a S. Scheaffer,a

M. E. Skaznik-Wikiel,b J. Halabi,a J. Govero,c E. Caine,c

M. Diamond,c K. Moley.a aObstetrics and Gynecology, Washington Univer-
sity in St. Louis, St. Louis, MO; bOB/GYN, University of Colorado Denver,
Aurora, CO; cMedicine, Washington University in St. Louis, St. Louis, MO.

OBJECTIVE: An adapted strain of Zika virus (ZIKV) has been shown to
negatively impact male reproductive tissues in a mouse model, specifically
the epididymis and testes.1 We were interested in potential effects of ZIKV
in the murine female reproductive tract, specifically the ovary, which is resis-
tant to damage by most viral pathogens.
DESIGN: Laboratory research in a murine model.
MATERIALS AND METHODS: Female mice (C57BL/6, 7 weeks) were

inoculated via a subcutaneous route with 106 focus forming units (FFU) of a
mouse-adapted ZIKV strain (Dakar 41519). Ovaries from infected and con-
trol mice were collected at 7, 14, or 21 days post-infection. Viral titers were
determined with quantitative reverse transcriptase polymerase chain reaction
(qRT-PCR). Viral RNA in situ hybridization was performed on ovarian tissue
using a probe targeting ZIKV RNA. Cellular apoptosis in the ovary was de-
tected by immunofluorescence TUNEL staining. The effect of ZIKV on
ovarian reserve was investigated by superovulating infected and control
mice with pregnant mare’s serum gonadotropin (PMSG) at 90 days post-
infection. Oocytes were collected and quantified, and meiotic spindle archi-
tecture comparedwith immunofluorescence. These ovaries were then serially
sectioned, stained with hematoxylin and eosin (H&E), and follicular counts
performed.
RESULTS: ZIKV RNAwas detected in the ovarian tissue of infected mice

(N¼26) at all time points (4-5 Log10 FFU equivalents/gram of tissue).
Ovarian viral titers were higher than corresponding values in the serum. In
situ hybridization for ZIKV RNA on day 7 post-infection showed positive
staining in both follicular and stromal compartments (N¼3). Cellular
apoptosis was present in degenerating follicles in both infected (N¼15)
and uninfected (N¼9) ovaries, but was significantly increased in the ZIKV
exposed animals (p¼0.03). In the superovulated day 90 mice, there was no
difference in the number of oocytes collected between previously infected
(N¼4) and uninfected (N¼4) females (mean 20 v 15 oocytes, respectively).
There was also no difference in spindle architecture observed. Follicular
counts demonstrated a trend toward less antral follicles in the infected
mice (p¼0.055), but numbers of primordial, primary, and secondary follicles
did not differ.
CONCLUSIONS: Our data indicates that ZIKV demonstrates tissue

tropism to the ovary as evidenced by high viral titers and the presence of hy-
bridized viral RNA in ovarian tissue. During the acute phase of infection,
ZIKV may increase follicular atresia and turnover. ZIKV may negatively
impact the response to gonadotropin stimulation as evidenced by fewer antral
follicles after superovulation, but depletion of the resting follicular pool has
not been demonstrated in our murine model.
Reference:
1. Govero J, Esakky P, Scheaffer SM, et al. Zika virus infection damages

the testes in mice. Nature 2016;540:438-42.

Supported by: R01 HD065435, R01 HD083895, R01 AI073755, R01
AI1049729
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TO FREEZE OR NOT TO FREEZE: THAT IS THE
QUESTION...TAKING ARMS AGAINST THE SEA OF
REPRODUCTIVE AGING THROUGH AUTOLOGOUS
OOCYTE CRYOPRESERVATION (OC). N. Noyes,a

S. Druckenmiller,b C. McCaffrey,c P. Labella,d F. Licciardi,e J. Grifo.f
aOB GYN, New York University School of Medicine, New York, NY; bOb-
stetrics and Gynecology, NYU School of Medicine, New York, NY; cOB/
Gyn, NYU Fertility Center, New York, NY; dOB/Gyn, NYU Fertility Center,
PelhamManor, NY; eOBGYN, New York University Langone Medical Cen-
ter, New York, NY; fNYU Langone Fertility Center, NY, NY.

OBJECTIVE: More women are pursuing OC than ever as it allows women
to delay childbearing past reproductive prime. Our center has performed
>2800 Autologous OC (AOC) and >350 thaws, with success approaching
fresh-oocyte IVF (FRESH). Here, we report on AOC thaws & compare
them to FRESH for realistic counseling & to show feasibility.

DESIGN: Retrospective cohort study
MATERIALS AND METHODS: We analyzed ALL-AOC thaws in pts

<43 y from 2004-2017 (n¼302 thaws, 276 pts; median age-at-freeze 38y)
&mined for survival, 2-pronuclear fertilization (2-PNF), blastocyst (BL) for-
mation (BFR), implantation (IMP) & ongoing/live-birth (ONG/LB) out-
comes. Data was stratified & compared by age & whether or not PGS was
used; AOC cycles were also compared to FRESH controls. Fischer’s exact,
chi2, & Mood’s median tests were used for statistics.

RESULTS: See Table. For ALL-AOC cycles, 3,917 MII oocytes were
thawed, 3,215 (82%) survived, 2,314 (80%) had 2-PNF & 42% formed
BL. Notably, when comparing AOC to FRESH, BFR in ALL-AOC cycles
was lower (42% vs. 62%; p< .0001). When comparing AOC-PGS (n¼153)
to nonPGS (n¼123), we found that PGS IMP (65% vs. 30%) & ONG/LB
(67% vs. 40%) rates were higher (p< .001), despite it needing an added
BL freeze & thaw. When comparing nonPGS AOC to FRESH controls,
IMP & ONG/LB rates were not different (30% vs. 36%; p¼ 0.1 and 40%
vs. 38%; p¼ .7); however, more nonPGS AOC cycles (34% vs. 7%) had no
transfer due to poor development (p< .0001). The median birth wt for
ALL-AOC cycles was 3218g; wts were not different in AOC PGS (3289g)
vs. nonPGS (3062g).

CONCLUSIONS: AOC is now a proven fertility preservation measure,
with per transfer pregnancy outcomes comparable to FRESH. BFR are

lower in AOC vs. FRESH, resulting in fewer available BL. The addition
of PGS to AOC appears reasonable as IMP and ONG/LB rates/transfer
were higher. Data will continue to be collected to further validate these
findings.
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ARE EARLY HCG TRENDS ASSOCIATED WITH
ADVERSE PERINATAL OUTCOMES IN IVF
SINGLETONS?. A. C. Petrini,a N. Pereira,b

C. Mostisser,a J. Lekovich,b S. D. Spandorfer,b

Z. Rosenwaks.b aObstetrics and Gynecology, Weill Cornell Medical College,
New York, NY; bThe Ronald O. Perelman and Claudia Cohen Center for
Reproductive Medicine, New York, NY.

OBJECTIVE: Serial measurements of hCG are performed routinely in IVF
conceptions, and generally indicate early trophoblastic function. Given that
adverse perinatal outcomes such as pre-term birth (PTB) and low birth
weight (LBW) are thought to arise due to aberrant trophoblast differentiation,
we investigate the association of early hCG levels with adverse perinatal out-
comes.
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: Patients <40 years undergoing IVF

with fresh day 3 embryo transfer (ET) between 2008 and 2014 resulting
in live singleton births were included. Patients with vanishing twins,
multiple gestations, or those undergoing genetic testing of embryos or
IVF with donor oocytes were excluded. All patients underwent serial
measurements of hCG on cycle day (CD) 24, 26, 28 and 30. Adverse
perinatal outcomes of interest were PTB (<34 weeks of gestation) and
LBW (<2500 grams). hCG levels on the aforementioned cycle days
were compared in patients with pre-term and term singletons, as well
as LBW and normal birth weight singletons. The early rise of hCG
levels through CD 24, 26, 28 and 30 were converted into linear slopes
and stratified based on adverse perinatal outcomes. All hCG measure-
ments were performed in our laboratory using the IMMULITE 2000
Immunoassay System.
RESULTS: 1170 IVF singletons met inclusion criteria. Of these, 110

(9.4%) and 1060 (90.6%) singletons were pre-term and term, respec-
tively. There was no difference in the baseline demographics or IVF
cycle characteristics of patients with pre-term or term births. There
was no difference in the median hCG levels on CD 24 (10.7 vs. 10.2
mIU/mL), 26 (49.1 vs. 54.2 mIU/mL), 28 (161.5 vs. 162.5 mIU/mL)

Cycle outcome data for nonPGS FRESH control and AOC: PGS and nonPGS

Age (median age; no.
pts/retrievals/thaws/
transfers)

Oocytes retrieved
(median, IQR
per patient)

MII Thawed
(median, IQR
per cycle) MII Survived (n, %) 2PN Fert (n, %)

BFR per
2PN Fert (n, %)

1367 Fresh-
Oocyte IVF
Comparison
BFR per
2PN Fert

P value BFR:
All OC

Thaws vs.
Fresh-Oocyte

IVF

All Cycles All Ages
(nonPGS and PGS)
(38y; 276/350/302/168)

5619 (13, 8-21) 3917 (9, 6-14) 3215 (82%) 2314 (80%) 973 (42%) 7068/11465 (62%) <0.001

All Cycles <35 y
(32y; 45/48/47/27)

1094 (21, 15-29) 763 (15, 11-21) 627 (82%) 482 (77%) 203 (42%) 2157/3220 (67%) <0.001

All Cycles 35-37y
(37y; n¼82/90/88/41)

1656 (14, 10-23) 1072 (11, 7-15) 840 (78%) 602 (72%) 251 (42%) 1594/2601 (61%) <0.001

All Cycles 38-40y
(39y; 124/176/140/87)

2366 (12, 8-20) 1687 (9, 6-14) 1418 (84%) 1016 (72%) 415 (41%) 1947/3255 (60%) <0.001

All Cycles 41-42y
(41y; 25/36/27/13)

503 (12, 8-19) 395 (10, 6-13) 330 (84%) 214 (65%) 108 (50%) 1370/2389 (57%) 0.05

Implantation Rate Ongoing pregnancy
&LB Rate/ET
(median no. BL
transferred)

Implantation
Rate

Ongoing pregnancy
& LB Rate/ET
(median no. BL
transferred)

P Value NonPGS
vs. PGS:
Implantation
Rate

P Value:
NonPGS
vs. PGS
ONG/LB
Rate

All NonPGS Cycles
(38y; 123/146/137/92)

54/182 (30%) 37/92 (40%) (1) All PGS Cycles
(38y; 153/204/165/76)

59/91 (65%) 51/76 (67%) (1) <0.0001 0.001

NonPGS <35y
(33y; 23/23/24/16)

13/41 (32%) 8/16 (50%) (2) PGS <35y
(32y; 22/25/23/11)

8/13 (62%) 8/11 (62%) (1) 0.1 0.43

NonPGS 35-37y
(37y; 34/34/36/21)

12/35 (34%) 8/21 (38%) (1) PGS 35-37y
(37y; 48/56/52/20)

13/22 (59%) 11/20 (55%) (1) 0.1 0.35

NonPGS 38-40y
(39y; 54/73/63/46)

21/81 (26%) 15/46 (33%) (1) PGS 38-40y
(39y; 70/103/77/41)

35/49 (71%) 25/41 (61%) (1) <0.0001 0.01

NonPGS 41-42y
(42y; 12/16/14/9)

8/25 (32%) 6/9 (67%) (2) PGS 41-42y
(41y; 13/20/13/4)

3/7 (43%) 3/4 (75%) (1) 0.67 1.0
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and 30 (506 vs. 494 mIU/mL) in patients with pre-term or term births.
Also, the linear slopes of early hCG rise were comparable. Of the 1060
IVF singletons born at term, 93 (8.8%) were LBW and 967 (91.2%)
were of normal birth weight. No differences were noted in the baseline
demographics or IVF cycle characteristics. Patients with term LBW
singletons had lower median hCG levels on CD 26 (44.6 vs. 56.2
mIU/mL), 28 (147 vs. 162 mIU/mL) and 30 (417 vs. 496 mIU/mL)
compared to those with normal birth weight. The slope of early hCG
rise was lower in the term LBW group compared to the term birth
group.

CONCLUSIONS: hCG levels on CD 26, 28 and 30 are significantly
lower in women with term LBW singletons compared to term normal
birth weight singletons conceived with IVF. The early rise of hCG
levels through CD 24, 26, 28 and 30 is also lower in term LBW
singletons.
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BIRTHWEIGHT IN INFANTS FOLLOWING BLASTO-
CYST TRANSFER COMPARED TO CLEAVAGE STAGE
TRANSFER. J. F. Litzky,a S. Boulet,b N. Esfandiari,c

Y. Zhang,b D. M. Kissin,b R. N. Theiler,d C. Marsit.e aEpi-
demiology, Geisel School of Medicine at Dartmouth, Lebanon, NH; bDivi-
sion of Reproductive Health, Centers for Disease Control and Prevention,
Atlanta, GA; cOb-Gyn and Pathology, Geisel School of Medicine at Dart-
mouth, Lebanon, NH; dOb-Gyn, Geisel School of Medicine at Dartmouth,
Lebanon, NH; eDepartment of Environmental Health, Rollins School of Pub-
lic Health, Emory, Atlanta, GA.

OBJECTIVE: To compare infant birthweight outcomes following blasto-
cyst embryo transfer (BT, day 5/6 post-fertilization) and cleavage-stage em-
bryo transfer (CT, day 2/3 post-fertilization) and determine if infant sex or
number of embryos transferred affects the impact of BTor CTon birthweight.

DESIGN: A retrospective cohort study using 2007-2014 data from the
Centers for Disease Control and Prevention’s National ART Surveillance
System (NASS).

MATERIALS AND METHODS: Generalized multivariable linear
models were used to evaluate the relationship between birthweight in
grams and transfer stage for autologous, single gestation infants conceived
in the US following fresh embryo transfer. Interactions between infant sex
and transfer stage and between single embryo transfer (SET) and transfer
stage were also examined. Stratified models were generated as appro-
priate. The relative risks of macrosomia (>4,000 grams) and low birth-
weight (LBW, <2,500 grams) following BT compared with CT were
also evaluated.

RESULTS: A total of 124,154 infants were included; 54.1% were
conceived using BT. Infants born following BT were 5.73 grams heav-
ier than those born following CT (P¼0.04). Rates of macrosomia (RR
1.00, 95%CI 0.96-1.04) and LBW (RR 1.00, 95% CI 0.93-1.06) were
not different between BT and CT, with 8% of infants being born macro-
somic and 3% being born LBW for both transfer stages. There was not
a significant interaction between transfer stage and infant sex (P¼0.61).
The interaction between SET and transfer stage was significant
(P¼0.02); amongst SET infants, BT was associated with a 19.26
gram increase in birthweight compared to CT (P¼0.008) but there
was no difference between BT and CT when two embryos were trans-
ferred.

CONCLUSIONS: Although infants conceived following BT had a slightly
higher birthweight than those conceived following CT, these findings are un-
likely to have clinical significance given that no difference in the rates of
macrosomia or LBW was observed. The effect of BTwas most pronounced
amongst SET cycles. These data support the safety of BTand SET in terms of
birthweight outcomes.
Supported by: NIH-NIEHS R01ES022223P01 ES022832EPA

RD8354420
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FROZEN EMBRYO TRANSFER ASSOCIATED WITH
INCREASED BIRTHWEIGHT BUT DECREASED
RATE OF LOW BIRTHWEIGHT IN US FULL-TERM
SINGLETON INFANTS CONCEIVED 2007-
2014. J. F. Litzky,a S. Boulet,b N. Esfandiari,c Y. Zhang,b

D. M. Kissin,b R. N. Theiler,d C. J. Marsit.e aEpidemiology, Geisel School
of Medicine at Dartmouth, Lebanon, NH; bDivision of Reproductive Health,
Centers for Disease Control and Prevention, Atlanta, GA; cOb-Gyn and Pa-
thology, Geisel School of Medicine at Dartmouth, Lebanon, NH; dOb-Gyn,
Geisel School of Medicine at Dartmouth, Lebanon, NH; eDepartment of
Environmental Health, Rollins School of Public Health, Emory, Atlanta, GA.

OBJECTIVE: To compare infant birthweight outcomes following frozen
embryo transfer (FET) and fresh embryo transfer (ET), including macroso-
mia (>4,000 grams) and low birthweight (<2,500 grams, LBW) risks.
DESIGN: A retrospective cohort study using 2007-2014 data from the

Centers for Disease Control and Prevention’s National ART Surveillance
System (NASS).
MATERIALSANDMETHODS: Generalized multivariable linear models

compared birthweight outcomes of singleton, full-term, live-born infants
conceived via autologous in-vitro fertilization (IVF). Models included infant
gestational age and sex, infertility diagnosis, year of treatment, maternal age
and obstetric history, and maternal and paternal race. Missing race data were
imputed. Sex stratified models were also generated. The relative risk of mac-
rosomia and LBW following FET compared with fresh ET were also evalu-
ated.
RESULTS: In total, 180,184 infants were included, with 55,898 (31.0%)

having been conceived from FET. FET was associated with, on average, a
142.34 gram increase in birthweight compared with fresh ET (P¼<0.001).
An interaction between infant sex and embryo transfer type was significant
(P¼<0.0001). Stratification by sex revealed that FET had a greater impact
on the average increase in male birthweight (150.28 grams, P¼<0.001)
than female birthweight (134.09 grams, P¼<0.001). The risk of a macroso-
mic infant was 1.74 (95%CI 1.69-1.79) times higher following FET than
fresh ET. However, risk of LBW following FET was 0.51 (95%CI 0.48-
0.55) compared to fresh ET.
CONCLUSIONS: FET, in comparison with fresh ET, was associated

with increased birthweight in full-term, singleton infants conceived with
autologous IVF. This effect was greater for male infants. In comparison
with fresh ET, the infant risk of macrosomia following FET was greater
but the risk of LBW was significantly decreased. These data provide addi-
tional evidence into birthweight outcomes for both FET and fresh ET to
help inform clinicians and patients regarding potential outcomes
following IVF.
Supported by: NIH-NIEHS R01ES022223, P01 ES022832, EPA

RD83544201

Comparison early hCG levels of the study cohort stratified by perinatal outcome (n¼1170)

Parameter Pre-Term Birth (n¼110) Term Birth (n¼1060) P

CD 24 hCG (mIU/mL) 10.7 (6.1-17.4) 10.2 (5.6-15.9) NS
CD 26 hCG (mIU/mL) 49.1 (35-70.6) 54.2 (36.2-71.8) NS
CD 28 hCG (mIU/mL) 161.5 (104.5-247.5) 162.5 (110-242.5) NS
CD 30 hCG (mIU/mL) 506 (275.5-1003) 494 (293.5-975) NS
CD 24 to CD 30 hCG rise (slope) +155.9 +159.8 –

Parameter Low Birth Weight (n¼93) Normal Birth Weight (n¼967) P

CD 24 hCG (mIU/mL) 10.1 (5.3-14.8) 10.3 (5.7-16) NS
CD 26 hCG (mIU/mL) 44.6 (32-70.9) 56.2 (36.6-71.7) 0.001
CD 28 hCG (mIU/mL) 147 (102-206.5) 162 (110-243) <0.001
CD 30 hCG (mIU/mL) 417 (235-674) 496 (294-978.5) <0.001
CD 24 to CD 30 hCG rise (slope) +132.3 +156.3 –
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PERINATAL OUTCOMES ARE SIMILAR IN BLASTO-
CYST COMPARED TO CLEAVAGE STAGE FROZEN-
THAWED EMBRYO TRANSFERS: A SARTCORS
STUDY. E. C. Holden,a B. N. Kashani,a S. Morelli,a,b

D. Alderson,c S. K. Jindal,d,e P. G. McGovern.a,b aObstetrics, Gynecology
and Women’s Health, Rutgers - New Jersey Medical School, Newark, NJ;
bUniversity Reproductive Associates, Hasbrouck Heights, NJ; cRutgers Uni-
versity Biostatistics and Epidemiology Services Center, Rutgers University,
Piscataway, NJ; dObstetrics, Gynecology and Women’s Health, Albert Ein-
stein College of Medicine, Bronx, NY; eMontefiore’s Institute for Reproduc-
tive Medicine and Health, Hartsdale, NY.

OBJECTIVE: There has been an increasing trend in blastocyst frozen,
thawed embryo transfers (FETs) over recent years. However, there are few
studies comparing perinatal outcomes of cleavage stage FETs to blastocyst
FETs. Using the Society for Assisted Reproductive Technologies Clinical
Outcomes Reporting System (SARTCORS) database, our objective was to
compare perinatal outcomes between cleavage stage and blastocyst stage
FETs. We hypothesize that blastocyst stage and cleavage stage FETs have
similar preterm delivery rates and birth weights.

DESIGN: Retrospective review.
MATERIALSANDMETHODS: A retrospective review of IVF cycles be-

tween 2004 through 2013 reported to SARTCORS were evaluated. Only
frozen, autologous cycles were included for analysis. Exclusion criteria
were fresh IVF cycles and IVF cycles utilizing donor oocytes. Only cycles
with treatment and pregnancy outcomes were included. Multivariate and lo-
gistic regression, chi-squared tests and independent sample t-tests were per-
formed using SAS software.

RESULTS: A total of 256,287 FET cycles were analyzed. There were
significant differences in the demographic characteristics between blas-
tocyst vs. cleavage stage FET patients in terms of age, BMI, gravidity,
parity, maximum serum FSH, and prior IVF cycles, but differences
were not large enough to be clinically meaningful. There were more
smokers in cleavage stage FET cycles (7.2% versus 5.25%, p <
0.0001). Mean gestational age at delivery for blastocyst FET was 261
days compared to 262 days for cleavage stage FETs. Mean birth
weights were 3,376 grams (g) and 3,373 g for cleavage stage compared
to blastocyst stage, respectively. After adjusting for maternal age at
freezing, BMI, smoking, prior fresh IVF cycles and maximum serum
FSH, there was an 18% increased odds of having a delivery less than
37 weeks after blastocyst FET compared to cleavage stage FET (OR
1.18, CI 1.09, 1.30), but no significant change in odds of having a birth
weight less than 2500 g (OR 0.99, CI 0.87, 1.12). The mean rate of
neonatal death was 1% and 0.8% for cleavage and blastocyst stage
FET, respectively (p ¼ 0.012). However, after adjusting for the above
confounders, there was no difference in odds between the groups (OR
0.92, CI 0.70, 1.24).

CONCLUSIONS: After adjusting for confounders, there was a slightly
increased odds of preterm delivery in patients undergoing a blastocyst FET
compared to those who had a cleavage stage FET. However, there was no dif-

ference in low birth weight infants between the groups, suggesting that this
difference is likely small.
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DECREASED CLINICAL PREGNANCY AND LIVE
BIRTH RATES AFTER SHORT INTERVAL FROM DE-
LIVERY TO SUBSEQUENT ASSISTED REPRODUC-
TION ATTEMPT: AN ANALYSIS OF 51,997 SOCIETY
FOR ASSISTED REPRODUCTIVE TECHNOLOGY (SART)
CYCLES. M. Quinn, M. Rosen, H. Huddleston, M. Cedars,
V. Y. Fujimoto. University of California, San Francisco, San Francisco, CA.

OBJECTIVE: Short interpregnancy interval (IPI) has been associated with
poor maternal and neonatal outcomes in the naturally conceiving population.
Patients with a prior live birth from assisted reproductive technology (ART)
may want to initiate treatment sooner given a history of infertility, particu-
larly in the setting of advanced maternal age. However, no data exist
regarding the interval following delivery that will optimize conception
with ART. We aim to determine whether the interval from delivery to initia-
tion of a subsequent treatment cycle (delivery-to-cycle-interval, DCI) is asso-
ciated with rate of clinical pregnancy or live birth.
DESIGN: Retrospective analysis of the Society for Assisted Reproductive

Technology Clinic Outcome Reporting System (SARTCORS) national
cohort.
MATERIALS AND METHODS: Fresh in vitro fertilization (IVF) cycles

following a history of live birth from ART from 2004-2013 were included.
DCI was defined as interval from delivery to IVF cycle start. Logistic regres-
sion models were fit for prediction of clinical pregnancy (intrauterine gesta-
tion by ultrasound) and live birth by DCI with adjustment for age and oocyte
source. Predicted probabilities of clinical pregnancy and live birth per cycle
start were generated from the logistic model for each DCI category. Pairwise
comparisons of outcome probabilities by DCI were made to a reference in-
terval of 12 to <18 months.
RESULTS: Of 51,997 IVF cycles following a live birth, 26,973 positive

pregnancy tests, 21,141 clinical pregnancies, and 17,536 live births resulted.
A DCI <18 months was present in 39.7% of cycles. When compared to a
reference DCI of 12 to <18 months, adjusted odds of clinical pregnancy
and live birth were significantly decreased at the extremes of DCI, <6
months, 18-24, and >24 months. In a model controlling for maternal age
and oocyte source, the predicted probability of clinical pregnancy per cycle
start was 5.7% lower for patients with a DCI of<6months compared to those
with DCI of 12 to<18 months (p<0.001). Predicted probability of live birth
was 5.1% lower for those with a DCI<6 months compared to thosewith DCI
of 12 to <18 months (p¼0.001).

CONCLUSIONS: Patients returning for ART following a live birth should
consider targeting a DCI greater than 6 months but less than 18 months to
maximize odds of clinical pregnancy and live birth.
Supported by: National Center for Advancing Translational Sciences, Na-

tional Institutes of Health, UCSF-CTSI Grant Number UL1 TR001872

Delivery-to-cycle-interval
<6 months
(n¼1,073)

6 to <12 months
(n¼7,085)

12 to <18 months
(n¼12,505) reference

18 to <24months
(n¼10,970)

>24 months
(n¼20,364) p-value

Probability of clinical
pregnancy (mean�SE)ab

36.7�1.4%c 42.2�0.6% 42.4�0.4% 41.1�0.5%d 39.0�0.3%c <0.001

Probability of live birth
(mean�SE)a

30.4�1.4%e 34.6�0.5% 35.5�0.4% 34.2�0.4%f 32.3�0.3%c <0.001

aPredicted probabilities derived from multivariable logistic regression, adjusting for age and oocyte source
bIntrauterine gestation by ultrasound
cp<0.001 compared to 12 to<18months, dp¼0.033 compared to 12 to<18months, ep¼0.001 compared to 12 to<18 months, fp¼0.035 compared to 12 to<18
months
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RESIDENTIAL PROXIMITY TO MAJOR ROADWAYS
AND IN VITRO FERTILIZATION OUTCOMES.
A. J. Gaskins,a J. E. Hart,b J. E. Chavarro,a F. Laden,b

J. B. Ford,b I. Souter,c R. Hauser.b aDepartment of Nutrition,
Harvard T.H. Chan School of Public Health, Boston, MA; bDepartment of
Environmental Health, Harvard T.H. Chan School of Public Health, Boston,
MA; cObstetrics Gynecology/REI Division, HarvardMedical School &Mas-
sachusetts General Hospital, Boston, MA.

OBJECTIVE: The objective of this study was to examinewhether residen-
tial proximity to major roadways, as a proxy for traffic-related exposures, is
associated with in vitro fertilization (IVF) outcomes.

DESIGN: Prospective cohort study.
MATERIALS AND METHODS: This analysis included 441 women

enrolled in the Environment and Reproductive Health (EARTH) Study
who underwent 670 IVF cycles (2004-2016). Using geocoded residential ad-
dresses collected at entry, we used ArcGIS to calculate the Euclidean dis-
tance to the nearest Class A major roadway (including major interstate, US
and state highways). IVF outcomes were abstracted from electronic medical
records. We used multivariable generalized linear mixed models to evaluate
the association between residential proximity to major roadways and IVF
outcomes adjusting for maternal age, race, body mass index, and smoking
status.

RESULTS: Closer residential proximity to major roadways was statisti-
cally significantly associated with lower probability of live birth following
IVF. The adjusted percentage of IVF cycles resulting in live birth for women
livingR1000 m from a major roadway was 47% (95% CI 38, 57) compared
to 33% (95% CI 27, 40) for women living<200 m (p-for-comparison, 0.02).
This association was fairly linear with the odds of live birth increasing by
17% (19%CI 2, 33) for every 500m increase in the distance frommajor road-
ways. While there was no association between residential proximity to major
roadways and implantation or clinical pregnancy, the odds of pregnancy loss
was 2.72 (95% CI 1.24, 5.96) times higher for women living within 200 m
compared to women living R1000 m of a major roadway.

CONCLUSIONS: Closer residential proximity to major roadways during
IVF may be related to reduced likelihood of live birth, particularly due to
increased risk of pregnancy loss.

Supported by: This work was supported by NIH grants R01ES022955,
R01ES009718, K99ES026648 and P01ES000002 from NIEHS,
L50HD085359 from the NICHD, and P30DK046200 from NIDDK.
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INCREASED RISK OF CANCER AMONG MEN WITH
PEYRONIE’S DISEASE. A. W. Pastuszak,a T. P. Kohn,b

M. Eisenberg.c aScott Department of Urology, Baylor College
ofMedicine, Houston, TX; bBaylor College ofMedicine, Hous-
ton, TX; cUrology, Stanford University, Stanford, CA.

OBJECTIVE: Peyronie0s disease (PD) is inherited in autosomal dominant
fashion in a subset of men. Recent work examining genetic risk factors iden-
tified genes involved in human carcinogenesis. Here, we examine the risk of
cancer among a large sample of men with PD.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: We analyzed subjects contained within

the Truven Health MarketScan claims database from 2007 to 2014. This
U.S. database provides information of insurance claims filed for the care
of privately-insured individuals with employment-based insurance through

a participating employer. Men with PD or erectile dysfunction (ED) were
identified through diagnosis (ICD-9) codes. An age and follow-up time
matched control cohort of men was also created. The incidence of cancer
was compared among each group utilizing a Cox regression model.
RESULTS: In all, 48,423 men with PD, 1,177,428 with ED, and 484,230

controls were identified. The mean(SD) age among men with PD was
49.8(9.4) years, among men with ED was 48.4(9.8) years, and among con-
trols was 49.8(9.4) years. Mean follow-up with each group was 4.5(2.0),
4.3(2.0), and 4.4(2.1) years for men with PD, ED, and controls, respectively
with over 7 million total years of follow up. Men with ED had higher rates of
obesity, hypertension, hyperlipidemia, smoking, or diabetes compared to
men with PD and age matched controls. An increased risk of stomach cancer
(HR 1.43, 95% CI 1.02-2.00), melanoma (HR 1.19, 95% CI 1.02-1.38), testis
cancer (HR 1.39, 95% CI 1.05-1.84), and all cancer (HR 1.10, 95% CI 1.06-
1.14) was identified among men with PD when compared with men with ED.
CONCLUSIONS: Men with PD have an increased risk of developing can-

cer, suggesting a possible common etiology between PD and cancer develop-
ment, supporting recent genetic findings. As this is the first study to
demonstrate a higher risk of cancer among men with PD, future research
should focus on confirming these associations and elucidating pathways be-
tween PD and cancer. Moreover, additional follow-up of men with PD after
diagnosis and treatment of PD may be warranted.
Supported by: AWP is a K12 scholar supported by a Male Reproductive

Health Research (MRHR) Career Development Physician-Scientist Award
(Grant # HD073917-01) from the Eunice Kennedy Shriver National Institute
of Child Health and Human Development (NICHD) Program.
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RSIY-11: DISCOVERYAND EVALUATIONOFANOVEL
PEPTIDE AND ITS RELATION TO SPERM
MOTILITY. R. Fritz, S. Zaghi, A. Mukherjee, L. Fricker,
I. Agalliu, K. Davies. Albert Einstein College of Medicine,
Bronx, NY.

OBJECTIVE: Seminal neutral endopeptidase (NEP) has been suggested to
regulate sperm motility based on the observation that addition of NEP inhib-
itors such as opiorphin (OP) to semen increase sperm motility (1). We con-
ducted a peptidomic screen of semen to identify potential endogenous
NEP inhibitors and identified a novel peptide, RSIY-11, which based on
sequence analysis, may act as an NEP inhibitor. In these studies we evaluated
its role as an NEP inhibitor and effects on sperm motility.
DESIGN: Prospective laboratory in vitro studies.
MATERIALS ANDMETHODS: Peptidomics andmass spectrometry was

performed on a semen sample with normal semen parameters. A highly ex-
pressed 11 amino acid (AA) peptide was identified, termed RSIY-11 (based
on the last 4 AA at the carboxyl terminus) which, based on its AA sequence,
could act as an NEP inhibitor. RSIY-11 was synthesized and a colorimetric
assay performed with purified NEP to evaluate the inhibitory constant (Ki)
of RSIY-11 and compared to that of OP. The effect of preincubation of NEP
with RSIY-11 at 8.2mMwas examined, comparing 0, 3 and 24 hour (hr) pre-
incubation times. Dixon and Lineweaver Burk (LB) plots determined the
inhibitory nature of RSIY-11 onNEP.Microscopywas used to evaluate sperm
from 49 patients undergoing a semen analysis for an infertility workup for to-
tal motility (TM) and progressive motility (PM) at baseline and after addition
of phosphate buffer solution (PBS) (negative control), OP at 200mM (positive
control) and RSIY-11 at 0.75, 7.5, and 75mM at 0, 30, and 60 minutes
following addition of peptides. TM and PM were done in duplicates and av-
erages were calculated. STATAversion 14.0 was used to analyze continuous
data related to spermmotility using repeatedmeasuresANOVA. P< 0.05was
considered significant. Data are presented as mean � standard deviation.
RESULTS: RSIY-11 acts as a competitive inhibitor of NEP with Ki of

18.4 � 1.6 mM; considerably more potent than OP (Ki 264.5 � 61.5 mM).

Motility Following Addition of Peptides

Total Motility
0 minutes (%)

Progressive Motility
0 minutes (%)

Total Motility
30 minutes (%)

Progressive Motility
30 minutes (%)

Total Motility
60 minutes (%)

Progressive Motility
60 minutes (%)

Baseline 49.7 � 16.1 43.6 � 16.4 49.6 � 15.6 45.5 � 16.1 48.0 � 15.5 42.8 � 16.0
PBS 50.8 � 14.5 45.3 � 15.6 49.8 � 15.8 45.9 � 15.7 49.5 � 14.5 44.5 � 15.1
Opiorphin 200 mM 59.1 � 17.1 53.6 � 18.4 57.6 � 15.7 52.6 � 16.8 57.1 � 15.2 52.3 � 16.6
RSIY-11 0.75 mM 60.2 � 17.3 54.9 � 17.6 57.6 � 16.3 52.7 � 17.0 54.4 � 16.3 50.7 � 15.7
RSIY-11 7.5 mM 58.7 � 17.3 53.5 � 17.7 58.4 � 15.7 53.9 � 16.0 54.9 � 17.0 50.9 � 16.7
RSIY-11 75 mM 58.7 � 16.8 52.9 � 17.9 57.2 � 16.1 52.0 � 17.6 57.9 � 14.4 52.8 � 14.9
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Pre-incubation of RSIY-11 with NEP for 24 or 3 hr reduced its ability to
inhibit NEP activity (26% and 29% inhibition, respectively), compared to
no preincubation (47% inhibition), suggesting RSIY-11 is a substrate for
NEP. Compared to baseline, OP and RSIY-11 at all concentrations signifi-
cantly increased TM and PM at 0, 30, and 60 minutes (Table). No significant
differences were found in TM and PM between OP and RSIY-11 at all con-
centrations.

CONCLUSIONS: RSIY-11 is an endogenous, competitive, NEP inhibitor
that when added to semen increases sperm motility. RSIY-11 is a potential
biomarker for male factor infertility and a potential therapeutic strategy for
treatment of asthenospermia.

Reference:
1. Bosler J, Daveis K, Neal-Perry G. Peptides in seminal fluid and

their role in infertility: a potential role for opiorphin inhibition
of neutral endopeptidase activity as a clinically relevant modu-
lator of sperm motility: a review. Repro Sci. 2014 Nov;21(11):
1334-40.

Supported by: NIH/NIDDK (DK107807 awarded to K.P.D)
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A NEW IN VITRO TEST TO EVALUATE FOLLICULAR
SURVIVAL AFTER CRYOPRESERVATION.
S. G. Kristensen, Q. Liu, C. Y. Andersen. Laboratory of Repro-
ductive Biology, University Hospital of Copenhagen, Copenha-
gen, Denmark.

OBJECTIVE: Cryopreservation of ovarian tissue for fertility preserva-
tion is now employed in many European countries and more than 100
healthy children have been born worldwide. However, the only estab-
lished technique for validating the cryopreservation procedure is trans-
plantation of the ovarian tissue to immunodeficient mice for at least
four weeks to evaluate follicular survival histologically. No good method
exists to actually quantify the survival of follicles in frozen/thawed
ovarian tissue, which makes the implementation of the technique chal-
lenging in many centers.

DESIGN: Development of a new method to determine follicular survival
in cryopreserved ovarian tissue.

MATERIALS AND METHODS: Donated human ovarian tissues were
obtained from 15 women aged 15-38 years having cortex tissue cryopre-
served for fertility preservation. Cortical tissues were thawed according
to clinical standard, cut into small fragments and incubated with the dye
Neutral Red (NR) for 3-4 hours. The number of clearly red stained follicles
was assessed in 3-7 fragments per patient and individually encapsulated in
4% agar, fixed in Bouin’s solution and processed for histology. Additionally
four fragments with NR-stained follicles were xenotransplanted under the
kidney capsule of immunodeficient mice for 4 weeks. To evaluate any po-
tential deleterious effects of NR staining, ovarian cortical tissues incubated
in vitro with or without NR were examined by TUNEL or xenotransplanted
subcutaneously for 7 weeks. ANOVA analysis was performed when appli-
cable.

RESULTS: NR selectively stained viable follicles located in human
ovarian tissue in vitro, while non-viable follicles remained unstained. By
comparing the number of NR-stained follicles with the total number of fol-
licles found histologically an exact follicular survival rate could be calculated
for each ovarian fragment. An average of 15 NR-stained follicles was
counted per fragment (ranging from 7-38 follicles). The average follicular
survival rate ranged from 49.7-75.9% per patient and was significantly
different between the patients (p<0.05), but within each patient the follicular
survival rate was relatively stable as the standard deviation only ranged from

5.7-11.8 between fragments. Age of the patient and the time the tissue was
stored in liquid nitrogen did not have any impact on the follicular survival
rate. Results regarding outcome of xenografting and TUNEL staining will
be presented.
CONCLUSIONS: NR staining combined with histological evaluation is

the first quantitative method to provide an exact survival rate for follicles
in frozen/thawed human ovarian tissue, and could replace the expensive
and time consuming xenotransplantation model. Thus, this new method
may easily be applied in most centers to validate the cryopreservation pro-
cedure.
Supported by: Research Pools of Rigshospitalet and the Danish Cancer

Foundation.

O-95 Tuesday, October 31, 2017 12:00 PM

SHORT INTERPREGNANCY INTERVAL (IPI) IS ASSO-
CIATEDWITH PRETERM DELIVERY IN SINGLETON
LIVE BIRTHS FROM A NATIONAL COHORT UNDER-
GOING ASSISTED REPRODUCTIVE TECHNOLOGY
(ART). M. Quinn, H. Huddleston, M. Rosen, M. Cedars,
V. Y. Fujimoto. University of California, San Francisco, San Francisco, CA.

OBJECTIVE: Short interpregnancy interval (IPI) has been associated
with poor maternal and neonatal outcomes in the naturally conceiving
population. As a result, a stated objective of Healthy People 2020 is
to reduce by 10% pregnancies occurring within 18 months of delivery
while the World Health Organization recommends an IPI of 24 months.
Patients with a prior live birth from assisted reproductive technology
(ART) may want to initiate treatment sooner given a history of infer-
tility, particularly in the setting of advanced maternal age. However,
no data exist on IPI and pregnancy outcomes in patients undergoing
ART. We evaluated the strength and direction of associations between
short IPI and adverse pregnancy outcomes in the population undergoing
ART in a national dataset.
DESIGN: Retrospective analysis of the Society for Assisted Reproduc-

tive Technology Clinic Outcome Reporting System (SARTCORS)
cohort.
MATERIALS AND METHODS: Patients from SARTCORS with a his-

tory of live birth fromARTwho returned for a subsequent fresh in vitro fertil-
ization (IVF) cycle from 2004-2013 were included. IPI was defined as
interval from live birth to IVF cycle start. Singleton gestational age at deliv-
ery and birth weight were stratified by 6-month IPI intervals and compared by
ANCOVA with adjustment for age and oocyte source. Logistic regression
models of preterm delivery (<37 weeks) and low birth weight (<2500
grams) on IPI were fit with adjustment for age and oocyte source. Predicted
probabilities for each dichotomous outcomewere generated from the logistic
model.
RESULTS: Of 51,997 fresh IVF cycles following an index live birth,

17,536 resulted in a repeat live birth with 12,551 singleton live births. Forty
percent of singleton live births occurred after an IPI of <18 months.
Compared to a reference IPI of 18 to <24 months, the adjusted odds ratio
for singleton preterm delivery was 1.73 [95%CI 1.19,2.51] for IPI <6
months, 1.57 [1.30,1.89] for IPI 6 to <12 months, 1.12 [0.95,1.33] for IPI
12 to <18 months, and 1.07 [0.92,1.26] for >24 months. IPI less than 12
months was associated with a higher predicted incidence of preterm delivery
and low birth weight.
CONCLUSIONS: In this nationally-representative population, an

interval from delivery to treatment start of less than 12 months is
associated with increased rates of preterm delivery in singleton live births
from ART. The data support delaying the start of IVF treatment 12

Interpregnancy
Interval (IPI),
singletons

<6 months
n¼243

6 to <12 months
n¼1,634

12 to <18 months
n¼3,122

18 to <24 months
n¼2,749 R24 months n¼4,803 p-valuea

Preterm delivery % (est) �SEM 15.9�2.4%bcd 14.6�0.9%ecd 10.9�0.6% 9.8�0.6% 10.5�0.4% <0.001
Birth weight <2,500 grams % (est) �SEM 10.1�1.9%ecf 8.7�0.7%ecd 5.5�0.4% 5.6�0.4% 6.4�0.4% <0.001

apredicted probabilities derived from logistic regression with adjustment for age and oocyte source
bp¼0.02 compared with 12 to <18 months
cp<0.01 compared with 18 to <24 months
dp<0.01 compared with R24 months
ep<0.01 compared with 12 to <18 months
fp¼0.03 compared with R24 months
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months from live birth, but do not suggest a benefit from a longer
interval as has been recommended for naturally conceiving couples.

Supported by: National Center for Advancing Translational Sciences, Na-
tional Institutes of Health, UCSF-CTSI Grant Number UL1 TR001872.
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MEIOTIC SPINDLE TRANSFER OVERCOMES EM-
BRYO DEVELOPMENTAL ARREST IN COMPRO-
MISED OOCYTES: PROOF OF CONCEPT IN THE
MOUSE MODEL. N. L. Costa-Borges,a E. Mestres,a

I. Miguel-Escalada,b R. Basalmeda,c M. Garcia,a I. Vanrell,a

J. Gonzalez,c G. Calderon.d aR&D Center, Embryotools, Barcelona, Spain;
bGenomic-programming Laboratory, IDIBAPS, Barcelona, Spain; cPCB-
PRBB Animal Facility Alliance, Barcelona, Spain; dEmbryotools, Barce-
lona, Spain.

OBJECTIVE: The aim of this study was to evaluate whether the meiotic
spindle transfer (MST) technique can improve the embryo developmental po-
tential of compromised mouse oocytes.

DESIGN: Mouse strains with divergent mitochondrial haplotypes, the
hybrid B6CBAF1 and New Zealand Black (NZB), were used to collect
MII oocytes. NZB spindles were transferred into enucleated B6CBAF1 oo-
cytes. After MST, reconstructed oocytes were inseminated by ICSI, similarly
to non-manipulated oocytes used as controls. Embryo development was fol-
lowed up to blastocyst stage. Blastocysts from the MST and controls groups
were vitrified and subsequently transferred to surrogates to follow their
development to term. Pups obtained were raised up to adulthood and crossed
with wild type to evaluate their health status and fertility condition.

MATERIALS AND METHODS: Animal care and procedures were con-
ducted according to protocols approved by the Ethics Committee on Animal
Research of Parc Cientific of Barcelona. Oocytes were collected from 6-10
weeks-old superovulated females.MSTwas performed inmanipulationmedium
supplementedwith cytochalasinB (5mg/ml).After enucleation, karyoplastswere
exposed to an inactivated Sendai virus solution to promote membrane fusion.
Karyoplast-cytoplast fusionwas assessed after 2h,when ICSIwas performed us-
ing aPiezo-Drill actuatorwith sperm fromB6CBAF1males.Blastocyst transfers
were performed using a non-surgical embryo transfer device.

RESULTS: High karyoplast-cytoplast fusion rates (98.0%) were obtained
after MST between NZB and B6CBAF1 oocytes. Survival rates after ICSI
were similar between the MST group and B6CBAF1 or NZB control oocytes
(97.0%, 95.4% and 98.0%, respectively; p¼0.368). Blastocyst formation rate
in non-manipulated NZB control oocytes (n¼106) was very low (5%) and
significantly lower than in the B6CBAF1 control group (n¼86) (72%;
p<0.0001). Interestingly, when the meiotic spindle from NZB oocytes was
transferred into enucleated B6CBAF1 oocytes and inseminated by ICSI
(n¼146), blastocyst rates increased significantly up to 35% (p<0.0001), sug-
gesting that B6CBAF1 cytoplasmic content can enhance NZB nuclear devel-
opment above the inherent strain developmental levels. A total of 10 out of 46
(21.7%) blastocysts from the MST group and 15 out of 56 (26.7%) from the
B6CBAF1 control group transferred into surrogates developed to term. Mice
obtained by MST were grown and outcrossed for two generations demon-
strating to be fertile and with a health and behavioural status similar to the
control mice.

CONCLUSIONS: Our results indicate that MST can be successfully used
to overcome embryo developmental arrest in mouse oocytes. MST does not
affect in vivo development and the resulting mice show a heath and behaviou-
ral status similar to controls.

References:
1. RD 15-1-0011.

Supported by: This study was coved with private funds and partially
financed by the Acci�o-Generalitat de Catalunya and the European Regional
Development funds (ERDF).
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BRIDGING THE GAP: NATIONAL UTILIZATION OF
EMERGENCY SERVICES BY TRANSGENDER
PATIENTS. M. B. Moravek, R. M. Baker, E. E. Marsh,
J. F. Randolph. Obstetrics and Gynecology, University of Mich-
igan, Ann Arbor, MI.

OBJECTIVE: Investigate factors surrounding emergency department
(ED) visits by transgender patients.
DESIGN: Retrospective cross-sectional study using a nationally represen-

tative all-payer ED database.
MATERIALS AND METHODS: Data from the Nationwide ED Sample

(NEDS) database was examined for ED visits coded with an ICD9 trans-
gender diagnosis using HCUPnet [Healthcare Cost and Utilization Project
(HCUP) 2006-2014. Agency for Healthcare Research and Quality, Rockville,
MD] and compared to data from ED visits for patients without a transgender
diagnosis. Data was analyzed using Z tests for differences in proportions and
counts.
RESULTS: The estimated number of patients presenting to the ED with a

transgender diagnosis increased 284% (from 1507 to 5788 patients) from
2006 to 2014, while ED visits for all other diagnoses only increased 15% dur-
ing the same time period. Compared to all other ED visits in 2014, patients
with a transgender diagnosis were significantly more likely to be admitted
from the ED (57.9 vs 14.1%, p< .001), with admission rates >50% in all 9
years examined. They were also more likely to be 18-44 years (61.9 vs
39.4%, p< .001),live in large central metropolitan areas (45.6 vs 27.8%,
p< .001), present to a teaching hospital (75.2 vs 56%, p< .001) and have
Medicaid insurance (38.5 vs 32%, p< .001), but were less likely to be unin-
sured (7.7 vs 13%, p< .001) or from the south (16.1 vs 40%, p< .001). The
highest percentage of transgender patients presenting to the ED were in the
Midwest (31.2%), followed by the west (29.2%), northeast (23.5%), and
south (16.1%).
CONCLUSIONS: Utilization of the ED by transgender patients has

increased over time, although it is unclear whether this trend is due to
increased social acceptability over time or federal legislation prohibiting
denial of insurance claims from transgender individuals. Transgender pa-
tients were more likely to be admitted from the ED than national averages,
suggesting that there is room for improvement in primary and preventative
care in this patient population. Examination of patient-specific data could
better inform efforts to improve care for this understudied and underserved
population, and intervene prior to conditions escalating to emergency status.
Supported by: University of Michigan Department of Obstetrics and Gy-

necology
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INFERTILITY KNOWLEDGE AND BELIEFS AMONG
AFRICAN AMERICAN WOMEN IN AN URBAN
COMMUNITY. A. Wiltshire,a D. McCarthy-Keith,a

F. Yan.b aObstetrics and Gynecology, Morehouse School of
Medicine, Atlanta, GA; bCommunity Health & Preventive Medicine, More-
house School of Medicine, Atlanta, GA.

OBJECTIVE: 1. Assess infertility knowledge and treatment beliefs among
African American women 2. Determine if there are significant differences
based on demographic factors 3. Compare these results to those of other eth-
nicities/countries by utilizing preexisting data in the literature.
DESIGN: Cross sectional survey based study.
MATERIALS ANDMETHODS: A validated survey from the study enti-

tled Fertility Knowledge and Beliefs about Fertility treatment: Findings
from the International Fertility Decision-Making Study (FKBF-FIFDM)
was adapted for our patient population with the authors’ permission. Infer-
tility knowledge was assessed using a 13-item true/false score (range: 0-
100% correct). Treatment beliefs were assessed using a 5-item Likert scale
from 1 (strongly disagree) to 5 (strongly agree) of positive and negative
statements. Inclusion criteria consisted of female sex, age R18, English
speaking, and self-identification as Black or African American. The survey
was administered from 3/1/17 to 4/31/17 in the Ob/Gyn Clinic at a safety
net hospital. A power analysis, using the effect size for T-test [(m1-m2)/
SD], was computed to calculate the minimal sample size required. To
have 80% power, a sample size of 139 was required for this study. The
data was coded, logged into excel and analyzed with the Statistical Anal-
ysis System.
RESULTS: A total of 158 completed surveys were collected. Of total sub-

jects, 50% were <34 years old and the mean age was 35. The mean fertility
knowledge score was 38.15% for total subjects, which was significantly
lower than the mean score of 56.9% in total subjects of the FKBF-FIFDM
study (p<0.0001)1. The mean positive belief score was 1.85 and the mean
negative belief score was 3.25. Those with a higher level of education
(p<0.0001) and those with paid employment (p¼ 0.01) had a significantly
higher level of fertility knowledge. Those who had a history of fertility treat-
ment had a significantly stronger agreement with negative treatment beliefs
(p¼0.01). There was no significant difference in infertility knowledge or
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treatment beliefs based on age, sexuality, parity or being pregnant at time of
survey completion. There was no correlation between the fertility knowledge
score and negative or positive treatment beliefs.

CONCLUSIONS: Despite being disproportionately affected by infer-
tility2, African American women have a significantly low level of infertility
knowledge. Overall, our subjects had a neutral response to negative fertility
treatment beliefs and disagreed with positive treatment beliefs. It is likely
that these findings contribute to the delayed pursuit of infertility care
commonly found in the African American population. Patient education in
fertility awareness should occur in routine visits with Women’s health pro-
viders. Further research is needed to decipher how these differences in
knowledge and beliefs translate to infertility care decision-making and future
childbearing.

References:
1. Bunting L, Tsibulsky I, Boivin J. Fertility Knowledge and Beliefs

About Fertility Treatment: Findings from the International Fertility De-
cision-making Study. Human Reproduction. 2012. 28: 385-397.

2. Wellons MF, Lewis CE, Schwartz SM, et al. Racial Differences in Self-
Reported Infertility and Risk Factors for Infertility in a Cohort of Black
and White Women: The CARDIAWomen’s Study. Fertility and steril-
ity. 2008;90(5):1640-1648.
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SERUM BDNF AND IGF-1 LEVELS PREDICT IVF
OUTCOME IN CAUCASIAN BUT NOT AFRICAN
AMERICAN WOMEN. S. Elder,a M. Irani,a

D. Nasioudis,b S. S. Witkin,b S. D. Spandorfer.a aThe Ronald
O. Perelman and Claudia Cohen Center for Reproductive Medicine, Weill
Cornell Medicine, New York, NY; bDepartment of Obstetrics and Gynecol-
ogy, Weill Cornell Medicine, New York, NY.

OBJECTIVE: Accumulating evidence indicates that some growth factors
and cytokines play an important role in embryo development and implanta-
tion. Brain-derived neurotrophic factor (BDNF), insulin-like growth factor 1
(IGF-1), and insulin-like growth factor 2 (IGF-2) have been shown to be
implicated in this process and correlate with pregnancy outcomes. However,
most patients included in prior studies were Caucasian. Here we investigated
whether there are differences in serum levels of IGF-1, IGF-2, and BDNF and
their predictive values of IVF outcomes between Caucasian (C) and African
American (AA) women.

DESIGN: Retrospective case-control study including age-matched 129 C
and 88 AAwomen undergoing fresh IVF-ET cycles.

MATERIALS AND METHODS: Serum levels of IGF-1, IGF-2, and
BDNF on cycle day 3 (CD3) before starting ovarian stimulation and CD28
(14 days after oocyte retrieval) were compared between those who achieved
live birth and thosewho had pregnancy loss among AA and Cwomen. Serum
IGF-1, IGF-2, and BDNF levels weremeasured by ELISA assay. Values were
expressed as mean � SEM. t-test was used as appropriate.

RESULTS: C women had significantly higher serum IGF-1 (21.9 � 0.8
vs. 17.0 � 0.9 ng/mL, P<0.001) and lower BDNF (5078.9 � 0.5 vs.
77019.1 � 4.3 pg/mL, P<0.001) levels on CD3 compared to AAwomen.
AA women had a significantly higher body mass index (BMI) compared
to C women (28.6 � 0.7 vs. 23.8 �0.4 Kg/m2, respectively; P<0.001).
There were no differences between AA and C women in gravidity, par-
ity, peak endometrial thickness, or age at retrieval (37.4 � 0.4 vs. 37.3 �
0.3 years, respectively; P¼0.2). C women who conceived had a signifi-
cantly higher serum IGF-1 levels on CD3 compared to those who did not
(23.5 � 0.9 vs. 17.7 � 1.2 ng/mL; P¼0.001). Among C women who
conceived, those who had pregnancy loss had lower serum IGF-1 (21.7
� 1.0 vs. 27.0 � 1.6 ng/mL; P¼0.006) levels on CD3, lower IGF-2
(634.1 � 36.1 vs. 846.9 � 29.3 ng/mL; P<0.001) and BDNF (749.0
� 31.4 vs. 996.8 � 52.3 pg/mL; P<0.001) levels on CD28 compared
to those who did not. However, there were no differences in any of
the measured cytokines or growth factors between groups of AA women.

CONCLUSIONS: AA women have significantly different serum cyto-
kine levels compared to C women. In this preliminary study, serum
levels of IGF-1, IGF-2, and BDNF appear to predict IVF outcome in
C but not AA women. Although prior studies have shown that these cy-
tokines may correlate with IVF outcome, they may not be applicable for
AA women. Our findings could be partially related to the difference in
BMI but may also reflect the racial differences in the expression of cy-
tokines and growth factors implicated in embryo growth and implanta-
tion. A large prospective study is currently underway to investigate
the racial differences in patients undergoing IVF in terms of cytokines
and growth factors.
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EARLY HCG TRENDS IN IVF SINGLETONS VARY BY
ETHNICITY: ACOMPARISONOFASIANANDCAUCA-
SIAN WOMEN UNDERGOING FRESH IVF-ET.
K. Hancock,a A. G. Kelly,b N. Pereira,c J. Lekovich,c

P. Chung,c Z. Rosenwaks.c aObstetrics and Gynecology, Weill Cornell Med-
icine, New York, NY; bWeill Cornell Medical College, New York, NY; cThe
Ronald O. Perelman and Claudia Cohen Center for Reproductive Medicine,
New York, NY.

OBJECTIVE: Serial measurements of hCG are routinely used to assess the
early viability of IVF conceptions. Recent data have indicated that early hCG
trends may vary by race and ethnicity. The primary objective of the current
study is to investigate whether the trends in early hCG levels differ in Asian
and Caucasian women with IVF singletons.
DESIGN: Cross-sectional study.
MATERIALSANDMETHODS:Women<40 years undergoing IVF with

fresh embryo transfer (ET) at our center between 2008 and 2014 resulting in
live singleton births were included. Vanishing twins and multiple gestations
were excluded, as well as those undergoing genetic testing of embryos or IVF
with donor oocytes. All women in the included cohort underwent serial mea-
surements of hCG on cycle day (CD) 24, 26, 28 and 30. hCG levels on the
aforementioned cycle days were compared between Asian women and
Caucasian women. The early rise of hCG levels over CD 24, 26, 28 and 30
were converted into linear slopes and compared by ethnicity. hCG measure-
ments were performed using the IMMULITE 2000 Immunoassay System
(Siemens, Berlin, Germany).
RESULTS: 1152 women with IVF singletons were included, of which

224 (19.4%) and 928 (80.6%) were Asian and Caucasian, respectively.
There was no difference in the mean age; however, Asian women had lower
BMIs (22.6�3.8 vs. 23.4�4.8 kg/m2; P¼0.01) when compared to Cauca-
sians. Although there was no difference in mean hCG levels on CD 24
(10.6 vs. 10.2 mIU/mL), mean hCG levels on CD 26 (58.1 vs. 53.4
mIU/mL), CD 28 (223.4 vs. 188.1 mIU/mL), and CD 30 (1327.2 vs.
859.9 mIU/mL) were higher in Asians compared to Caucasians. The differ-
ences in CD 28 and CD 30 hCG levels persisted even when women with
normal BMIs were compared. The overall slope of early hCG rise was
higher in Asian women (+205.8) when compared to Caucasian women
(+134.2). Multivariate regression showed that every 1 mIU/mL increase
in hCG in Caucasian women was associated with a 6.4 mIU/mL increase
in hCG on CD 28 and 19.2 mIU/mL increase in hCG on CD 30 in Asian
women.
CONCLUSIONS: hCG levels on CD 26, 28 and 30 are significantly higher

in Asians women when compared to Caucasian women with IVF singletons.
Furthermore, the slope of early rise in hCG levels over CD 24, 26, 28 and 30
is also higher in Asians.
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FACTORS BEYOND INSURANCE COVERAGE THAT
ARE ASSOCIATED WITH IN VITRO FERTILIZATION
DROPOUT. D. E. Broughton, A. Eskew, M. Schulte,
K. Omurtag, E. Jungheim. Obstetrics and Gynecology, Wash-
ington University in St. Louis, St. Louis, MO.

OBJECTIVE: Lack of insurance coverage for in vitro fertilization (IVF) is
associated with dropout after a failed cycle. However, somewomen with IVF
insurance dropout of care, and the reasons for this are less clear. Our objective
was to determine factors associated with dropout after a failed cycle in
women with IVF insurance coverage.
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: In our tertiary care IVF center, we

queried an insurance database and included all women with IVF coverage

Comparison of mean early hCG levels of the study cohort (n¼1152)

Parameter Asian (n¼224) Caucasian (n¼928) P

CD 24 hCG (mIU/mL) 10.6 10.2 NS
CD 26 hCG (mIU/mL) 58.1 53.4 0.02
CD 28 hCG (mIU/mL) 223.4 188.1 <0.001
CD 30 hCG (mIU/mL) 1327.2 859.9 <0.001
CD 24 to CD30 hCG

rise (slope)
+205.8 +134.2 N/A
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who underwent a first cycle of IVF in our center between 2001 and 2010. On
average about half of our patients have an infertility benefit. Women who
conceived during their first cycle and women using gestational carriers or
donor oocytes were excluded. This yielded a total of 408 women with IVF
coverage that did not conceive with an initial fresh cycle. Of this cohort,
41% had IVF insurance coverage through an Illinois mandate, and 59%
had employer-sponsored IVF insurance coverage. Demographic data
included age, BMI, race, antral follicle count, obstetrical history, and dis-
tance from the clinic. Initial IVF cycle data included total gonadotropin
used, peak estradiol, number of oocytes retrieved, and whether excess em-
bryos were cryopreserved. Standard univariate statistics were used to deter-
mine differences in baseline characteristics between women with and
without IVF coverage. Probabilities of returning for an additional IVF cycle
were calculated with Students t-test and chi-square analysis. Logistic regres-
sion was used to control for potential confounders. Statistical analyses were
performed in SPSS.

RESULTS: Therewas a trend toward higher dropout in womenwith a prior
live birth, but this did not reach statistical significance (RR 0.88, CI 0.76-
1.00, p¼0.06). Black women were significantly less likely to return for
another cycle than women who were not black, with a RR of 0.71 (CI
0.51-0.99, p¼0.04). Women who froze excess embryos were more likely
to return for another cycle, with a RR of 1.21 (CI 1.08-1.35, p¼0.0008).
Black race and cryopreservation of embryos remained significant after con-
trolling for prior live birth, total gonadotropin dose, and number of oocytes
retrieved (RR 0.4, CI 0.14-0.97; RR 2.5, CI 1.3-5.1, respectively).

CONCLUSIONS: In a cohort of women with insurance coverage for IVF,
black women and women without cryopreserved embryos were more likely
to dropout of care after an initial failed cycle. For women who did not freeze
embryos, the prognosis for future IVF cycles may have been poor or theymay
have been unwilling to undergo another invasive and time consuming fresh
cycle despite having coverage. It is unclear from our data why black patients
dropout of care more frequently, but there are likely disparities in access to
care that go beyond insurance coverage and should be investigated in future
studies.
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ASIAN ETHNICITY IS AN INDEPENDENT DETERMI-
NANT OF OVARIAN RESERVE AND RESPONSE IN
WOMEN UNDERGOING FRESH IVF-ET CYCLES.
A. G. Kelly,a K. Hancock,b N. Pereira,c J. Lekovich,c

P. Chung,c Z. Rosenwaks.c aWeill Cornell Medical College, New York,
NY; bDepartment of Obstetrics and Gynecology, Weill Cornell Medical Col-
lege, NewYork, NY; cThe Ronald O. Perelman and Claudia Cohen Center for
Reproductive Medicine, New York, NY.

OBJECTIVE: Studies have shown that ethnicity can be an independent
determinant of ovarian reserve and response in IVF-embryo transfer (ET) cy-
cles. In this context, we investigate if ovarian reserve and response parame-
ters differ among Asian and Caucasian women.

DESIGN: Cross-sectional study.
MATERIALS AND METHODS: Women <37 years, with baseline folli-

cle stimulating hormone (FSH) <12 mIU/mL, AMH >1 ng/mL and antral
follicle count (AFC)>5 undergoing fresh IVF-ET for unexplained infertility
during a 5-year period were assessed for inclusion.Women with poor ovarian
reserve (defined as AMH<1, FSH >12, or AFC<5), PCOS, or a history of
oophorectomy were excluded. Of those included, ovarian reserve and
response parameters were compared between Asians and Caucasians.
Ovarian reserve was assessed by day 3 FSH, AMH, and AFC. Ovarian
response was determined by stimulation duration, total gonadotropins and
number of oocytes retrieved, with the primary outcome being the number
of mature oocytes retrieved. Amultivariate regressionmodel was constructed
for the primary outcome to account for potential confounders.

RESULTS: 1378 women were included, of which 390 (28.3%) and 988
(71.7%) were Asian and Caucasian, respectively. Asians were slightly older
(33.7�2.7 vs. 33.3�2.9 years; P¼0.02) with lower BMIs (22.1�4.3 vs.
22.9�5.5 kg/m2; P¼0.01). Asians had lower AFCs than Caucasians
(13.9�4.4 vs. 14.7�4.3; P¼0.01). While still within normal range, Asians
had higher day 3 FSH levels (5.5�2.8 vs. 4.8�2.8mIU/mL;P<0.001). There
was no difference in AMH levels between the groups. Despite a comparable
stimulation duration and gonadotropin dosage, the total oocyte yield
(13.6�6.2 vs. 14.8�7.0; P¼0.003) and mature oocyte yield (10.1�6.1 vs.
12.0�5.6; P<0.001) was lower in Asians. Overall, the number of oocytes
per unit of AMH was lower in Asians compared to Caucasians (4.3�3.4
vs. 5.3�3.4; P<0.001). Multivariate regression suggested that Asian women

yield approximately 3 fewer mature oocytes than Caucasians (co-efficient
+2.8; 95% CI 1.68-3.67; P¼0.003; R2 0.63). Despite these differences, the
live birth rate in Asians (42.6%) was comparable to Caucasians (48.6%).
CONCLUSIONS: Despite similar ages, AMH levels, ovarian stimulation

duration and gonadotropin doses, Asian women have decreased AFCs and a
lower yield of total and mature oocytes compared to their Caucasian counter-
parts. These results suggest a decreased ovarian response in Asian women
undergoing IVF-ET.
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lasco JA. Ethnicity as a determinant of ovarian reserve: differences in
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2014;102(1):244-9.
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ENDOMETRIOSIS ALTERS ANXIETY, DEPRESSION
AND PAIN PERCEPTION AS WELL AS BRAIN ELEC-
TROPHYSIOLOGY AND GENE EXPRESSION IN
MICE. R. Mamillapalli, X. Gao, H. S. Taylor. Obstretics,
Gynecology and Reproductive Sciences, Yale University School of Medi-
cine, New Haven, CT.

OBJECTIVE: Although various psychological and behavioral symptoms
are observed in endometriosis patients, the underlying changes in the brain
remain unknown. Identifying specific molecular mechanisms associated
with pain, depression and anxiety in endometriosis patients is necessary to
develop targeted treatment strategies for women who are undergoing these
symptoms. This study aim to determine if endometriosis could cause central
pain sensitization, anxiety and depression in a mouse model and the molec-
ular changes in the brain that are mechanistically responsible.
DESIGN: Endometriosis was induced in experimental mice to identify

changes in pain perception, brain electrophysiology and differential gene
expression that were induced by endometriosis by performing behavioral
tests, qRT-PCR and patch-clamp testing.
MATERIALS AND METHODS: Experimental endometriosis was

created in 9 weeks old female C57BL/6 mice by suturing uterine tissue
into the peritoneal cavity while controls underwent sham surgery (N¼
5). Behavioral tests including hot plate, open field and tail suspension
were performed at serial time point. Mice were sacrificed after 12 weeks
of surgery and brain was collected (insula, amygdala, hippocampus and ce-
rebral cortex) by microdissection. Differential gene expression was de-
tected by affymetrix array followed by qRT-PCR validation. Protein
expression was detected by immunohistochemical staining. Electrophysi-
ology studies were carried out by whole-cell patch clamp (at -60 mV) in

Comparison of baseline demographics, ovarian reserve and ovarian response

parameters (n¼1378)

Parameter
Asian

(n¼390)
Caucasian
(n¼988) P

Age (years) 33.7 (�2.7) 33.3 (�2.9) 0.02
BMI (kg/m2) 22.1 (�4.3) 22.9 (�5.5) 0.01
Baseline FSH

(mIU/mL)
5.5 (�2.8) 4.8 (�2.8) <0.001

Baseline AMH (ng/mL) 3.2 (�2.6) 3.2 (�2.9) NS
Baseline AFC 13.9 (�4.4) 14.7 (�4.3) 0.002
Total stimulation days 9.3 (�1.7) 9.5 (�1.8) NS
Total gonadotropins

(IU)
2460.9 (�1287.6) 2358.1 (�1157.4) NS

Total oocytes retrieved 13.6 (�6.2) 14.8 (�7.0) 0.003
Mature oocytes

retrieved
10.1 (�6.1) 12.0 (�5.6) <0.001

% Mature oocytes 74.9 (�27.2) 82.0 (�15.8 <0.001
Mature oocyte

retrieved: AMH
4.3 (�3.4) 5.3 (�3.4) <0.001
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coronal slices of amygdala or insular cortex (300 mm thick) to observe
miniature excitatory postsynaptic currents (mEPSCs) and miniature inhib-
itory postsynaptic currents (mIPSCs) in layer 11/ III pyramidal cells. In the
presence of tetrodotoxin (TTX, 0.5mM), mEPSCs were recorded under
voltage clamp at -60 mV and mIPSCs were recorded at 0 mV from the
same cells, respectively.

RESULTS: Behavioral tests revealed that endometriosis mice were more
sensitive to pain, depressed and anxious compared to sham controls.We iden-
tified differential gene expression in the insula, amygdala, hippocampus and
cerebral cortex of endometriosis mice by microarray studies. Genes such as
Nptx2 and Lcn2 from amygdala and Lct, Serpina3n, Gpr88 and Glra3 from
insulawhich are involved in anxiety, locomotion and pain were further recon-
firmed by qRT-PCR as well as IHC. Patch clamp recordings in the amygdala
were altered in endometriosis mice.

CONCLUSIONS: Endometriosis induced central pain sensitization, anx-
iety and depression through modulating brain gene expression and electro-
physiology. Brain modulation may underlie pain sensitization reported in
women with endometriosis and other chronic pain syndromes.
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GENERAL PAIN, PELVIC REGIONAL PAIN, GASTRO-
INTESTIONAL AND AFFECTIVE SYMPTOMS ARE
COMMON AMONG WOMEN WITH ENDOMETRI-
OSIS-RELATED PAIN AND MAY AFFECT STUDY
RETENTION DURING CLINICAL TRIALS. O. Muneyyirci-Delale,a

C. Charles,a N. Sinaii,b M. Dalloul,a V. Mniarji,c P. Stratton.d aOB/GYN,
SUNY Downstate Medical Center, Brooklyn, NY; bNational Institutes of
Health, Bethesda, MD; cSUNY Downstate Medical Center, Brooklyn, NY;
dPRAE, NICHD, NIH, Bethesda, MD.

OBJECTIVE: To assess whether changes in general pain, other regional
pain, gastrointestinal, or affective symptoms reported during treatment of
women with endometriosis-related pain varied by treatment type or impacted
their study retention.

DESIGN: Two-year prospective clinical trial comparing 1) double-
masked randomized 24 weeks of treatment with Leuprolide Acetate (Depot
form 11.25mg IM q3months) or Norethindrone Acetate 5mg daily, followed
by 2) all receiving 28weeks of Norethindrone 5mg daily, and then 3) one year
follow-up with the option to restart Norethindrone.

MATERIALS AND METHODS: 62 women with endometriosis-related
chronic pelvic pain were randomized to Leuprolide (N¼31) or Norethin-
drone (N¼31). Subjects completed symptom questionnaires at study visits
occurring every 4 to 12 weeks. Responses were categorized as gastrointes-
tinal (nausea, vomiting, bloating, indigestion, constipation, diarrhea),
regional pain (dyspareunia, dyschezia, and painful bladder), general pain
(other painful body areas), and affective symptoms (depression or disturbed
sleep). The number of symptoms in each category was totaled for each study
visit. Using repeated measures mixed modeling, an intent-to-treat analysis
assessed symptom burden over time between treatment groups and in relation
to subject drop-out.

RESULTS: Women were predominantly Black (81%) and single (66%),
had a mean age of 34.1 �6.7 yr and reported pelvic pain for 14.3 �8.0 yr.

Groups did not differ in these characteristics, stage of endometriosis,
gravidity, BMI, or pain scores upon entry. At baseline, women commonly re-
ported gastrointestinal (86% vs 84%), pelvic regional pain (38% vs 45%),
other general pain (79% vs 68%), or affective symptoms (31% vs 26%) in
Leuprolide (A) and Norethindrone (B) groups, respectively. There was no
significant difference in the number of symptoms by category reported by
women in either treatment group at baseline or over time. However, when
women completing the study were compared to thosewho dropped out, those
who dropped out reported significantly more regional pain symptoms
(p¼0.0175).
CONCLUSIONS: The clinical phenotype of women with endometriosis-

related chronic pelvic pain commonly included pelvic regional pain, other
general pain, and gastrointestinal and affective symptoms, and may impact
study retention. The burden of regional pain symptoms was more prevalent
in womenwho discontinued the study suggesting that addressing these symp-
toms as part of endometriosis-related pain studies may improve study reten-
tion and perhaps patient outcomes. Confirming these findings and
considering the clinical phenotype of these women may ultimately improve
treatment of endometriosis-related pain.
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SERUMMICRORNAS USED TO DIAGNOSE ENDOME-
TRIOSIS PRIOR TO SURGICAL DIAGNOSIS: A PRO-
SPECTIVE STUDY. S. Moustafa, M. Burn, V. A. Flores,
S. E. Nematian, E. Cosar, H. S. Taylor. Obstetrics, Gynecology,
and Reproductive Sciences, Yale School of Medicine, New Haven, CT.

OBJECTIVE: Previously, we identified differential expression of serum
microRNAs in patients with confirmed endometriosis1. MicroRNAs 125b
and 150 were among those found to have the greatest distinction compared
to controls. Our objective was to prospectively assess the ability of these
microRNAs to accurately predict a diagnosis of endometriosis pre-opera-
tively.
DESIGN: Reproductive age women undergoing laparoscopy or laparot-

omy for benign gynecologic indication were enrolled in this prospective
case control study. Patients were stratified into the disease group if surgery
confirmed presence of endometriosis, and control if surgery revealed other
benign pathology.
MATERIALS AND METHODS: Total microRNA was extracted from

serum using miRNeasy mini kit, (Qiagen) following manufacturer’s proto-
col. Preparation of cDNA was performed using TaqMan Advanced miRNA
cDNA Synthesis Kit (Thermofisher). Quantitative Real-Time Polymerase
Chain Reaction (qRT-PCR) was carried out to determine the expression
levels of microRNAs 125b-5p and 150-5p. The expression levels of the serum
microRNAs between the control and endometriosis group were compared us-
ing the Mann-Whitney U test.
RESULTS: 23 control patients and 17 endometriosis patients were

enrolled and met inclusion criteria in this study. Controls included
4 patients with dermoid cysts, 3 with cystadenomas, 6 with fibroids,
2 with evidence of chronic pelvic infection, and 8 without abnormal
pathology. Consistent with our prior retrospective observations, rela-
tive expression levels of microRNAs 125b and 150 were significantly
higher in patients with endometriosis compared to control (micro-
RNA 125b: 1.5 fold, p¼0.028; and microRNA 150: 23.7 fold,
p¼0.014). 4 patients with pelvic pain and suspected endometriosis
were not found to have endometriosis on surgical evaluation. Expres-
sion of 125b and 150 in these patients was consistent with that of
controls, and differed from that of patients with surgically confirmed
endometriosis.
CONCLUSIONS: MicroRNAs 125b and 150 are significantly elevated

in patients with endometriosis compared to controls, and can potentially
be used as serum diagnostic markers for the disease. Importantly,
these are the first serum biomarkers that are able to pre-operatively distin-
guish the presence of endometriosis among patients in whom it was
suspected.
Reference:
1. Cosar E, Mamillapalli R, Ersoy GS, Cho S, Seifer B, Taylor HS. Serum

microRNAs as diagnostic markers of endometriosis: a comprehensive
array-based analysis. Fertil Steril. 2016 Aug;106(2):402-9.
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EFFECT OF INFLAMMATORY ENVIRONMENT ON
DEVELOPMENT OF ENDOMETRIOSIS IN MURINE
MODEL. T. Toloubeydokhti,a L. Zhang,a K. Bruner-Tran,b

K. G. Osteen,b A. Duleba.a aReproductiveMedicine, University
of California, San Diego, La Jolla, CA; bDepartment of Obstetrics and Gyne-
cology, Vanderbilt University Medical Center, Nashville, TN.

OBJECTIVE: Endometriosis is associated with intraperitoneal and sys-
temic inflammatory environments. However, it is not clear whether inflam-
mation is induced by endometriosis or whether inflammation predisposes
the development of endometriosis. This study evaluated the effect of pre-
exposure to an inflammatory stimulus on the risk of development of endome-
triosis in a murine model of this disease.

DESIGN: In vivo study.
MATERIALS ANDMETHODS: C57BL6mice (n¼17) underwent oopho-

rectomy and received slow-release estradiol via silastic implants 24 hour prior
to randomassignment to thephosphate buffered saline (PBS) group (n¼9; PBS
intraperitoneal injections daily for 7 days) or to the lipopolysaccharide (LPS)
group (n¼8, LPS 1.5 mg/kg intraperitoneal injections daily for 7 days). Sub-
sequently, all animals received intraperitoneal injections ofminced uterine tis-
sues from Green Fluorescent Protein-positive (GFP+) donor mice euthanized
24hour after oophorectomyand placement of estradiol implants. Recipient an-
imalswere euthanized 2weeks after receiving theminced uterine tissue. Using
ultraviolet light, endometriotic lesions were identified and excised. Number,
size and location of endometriotic implants were compared between the
LPS and PBS groups. Histologic assessment of lesions was performed
following hematoxylin & eosin staining to verify the presence of endometrial
glands and stroma. Wilcoxon rank sum test was used to compare the number
and volume of lesions; P<0.05 was considered statistically significant.

RESULTS: Endometriotic lesions were found in all eight mice pre-
exposed to LPS but in only four of nine mice that received PBS (P¼0.03,
Fisher’s exact test). Administration of LPS prior to induction of endometri-
osis also significantly increased the total number of endometriotic lesions
per mouse in comparison to PBS (1.7�0.2 vs. 0.4�0.2; P¼0.004, respec-
tively). Total volume of lesions per mouse ranged from 1.5 to 175 mm3 in
the LPS group and from 0 to 87 mm3 in the PBS group; this difference
was significant with the mean (�SEM) in the LPS and PBS groups of
61�16 mm3 vs. 14.7�15 mm3, P¼0.01, respectively. Histologic examina-
tion confirmed the uterine origin of the endometriotic lesions.

CONCLUSIONS: Pre-exposure of mice to an inflammatory stimulus
within the peritoneal cavity subsequently promoted the attachment and
growth of endometriotic lesions. This finding suggests that biologic drivers
of peritoneal inflammation may increase an individual’s risk for the develop-
ment of endometriosis. In turn, therapeutic strategies focused on reducing
peritoneal inflammation may be effective in limiting the development, pro-
gression or recurrence of endometriosis.

Supported by:NIH:T32 Grant HD007203, NIEHS: RO1 Grant ES014942.
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DIFFERENTIAL EXPRESSION OF KISSPEPTIN AND
ITS RECEPTOR IN EUTOPIC AND ECTOPIC ENDO-
METRIUM OF WOMEN WITH AND WITHOUT
ENDOMETRIOSIS. A. O. Abdelkareem,a,b A. Ait-Allah,a

S. M. Rasheed,a Y. A. Helmy,a C. Allaire,b B. Peng,b P. Yong,b

M. A. Bedaiwy.b aObstetrics and Gynecology, Faculty of Medicine, Sohag
University, Sohag, Egypt; bDepartment of Obstetrics and Gynecology, Uni-
versity of British Columbia, BCWomen’s Hospital, Vancouver, BC, Canada.

OBJECTIVE: The neuropeptide Kisspeptin regulates gonadotrophin-
releasing hormone release from the hypothalamus and is expressed peripher-
ally in the endometrium. It also has anti-metastatic effects in many types of
cancer. Like cancer, endometriosis exhibits migration and invasiveness. Our
objective was to evaluate the expression of Kisspeptin and its receptor in
different endometriotic lesions.

DESIGN: This is a case control study.
MATERIALS AND METHODS: We evaluated the expression of Kisspep-

tin and its receptor in women with (n¼35) and without (n¼14) endometriosis.
Eutopic endometrium was obtained from patients with (EUO-E) and without
(EUO-C) endometriosis. Additionally, tissues were collected from different
endometriosis phenotypes including superficial implants (SUP), deep infil-
trating endometriosis (DIE), and endometriomas (OMA). Immunohistochem-
istry staining was performed using antibodies against Kisspeptin and
Kisspeptin receptor. These antibodies were validated using Immunocytochem-

istry staining of HepG2 cells transfected with siRNA for KISS-1 and KISS1R
genes. Signal intensity and abundance were measured using Histo-score. Data
were analyzed using Student’s t and one way ANOVA tests where appropriate.
RESULTS: In eutopic endometrium, Kisspeptin expression was significantly

lower in both glandular and stromal components of EUO-E compared to EUO-C
regardless of the menstrual phase (P<0.001) with no difference in receptor
expression. In endometriotic implants, Kisspeptin expression was significantly
lower in both glandular and stromal components of DIE (P<0.001) and OMA
(P<0.01) compared to SUP. On the other hand, Kisspeptin receptor expression
was only lower in glandular component of OMA (P<0.05) compared to SUP.
CONCLUSIONS: Kisspeptin and its receptor have a differential expres-

sion in patients with endometriosis with a tendency towards lower expression
in the more invasive phenotypes of endometriosis. Given its anti-metastatic
properties, lower Kisspeptin and Kisspeptin receptor expression may play
a role in the pathogenesis of endometriosis invasiveness.
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LONG-TERM EFFECT OF ELAGOLIX ON THE
ENDOMETRIUM: RESULTS FROM TWO PHASE
3 EXTENSION STUDIES IN WOMEN WITH ENDOME-
TRIOSIS-ASSOCIATED PAIN. B. A. Lessey,a

M. P. Diamond,b S. Agarwal,c P. Dmowski,d W. R. Duan,e

J. W. Thomas,e K. Chwalisz.e aObstetrics & Gynecology, Reproductive
Endocrinology & Infertility, Greenville Health System, Greenville, SC; bAu-
gusta Univ., Augusta, GA; cCenter for Endometriosis Research & Treatment,
UCSD, La Jolla, CA; dInstitute for the Study & Treatment of Endometriosis,
Oak Brook, IL; eAbbVie, North Chicago, IL.

OBJECTIVE: To evaluate the long-term effect of elagolix, an oral, non-
peptide gonadotropin-releasing hormone antagonist, on endometrial
morphology and thickness in women with endometriosis-associated pain.
DESIGN: Elaris EM-III and Elaris EM-IV were two, extension studies of

the 6-month (M) pivotal, phase 3 studies. The extension studies evaluated
two elagolix doses (150 mg once daily [QD] and 200 mg twice daily
[BID]) for an additional 6M (overall treatment period of 12M). The data pre-
sented are from women who received elagolix in both the pivotal and exten-
sion studies (elagolix/elagolix participants).
MATERIALS AND METHODS: Elagolix/elagolix participants (random-

ized and treated: Elaris EM-III, n¼287; Elaris EM-IV, n¼282) were premen-
opausal, 18-49 year-old women with surgically diagnosed endometriosis.
Some women received more than 12M of treatment due to the timing of their
enrollment in the extension studies. Endometrial thickness was measured via
trans-vaginal ultrasound (TVU, day 4-8 menstrual cycle) at baseline and M6
in both studies and endometrial biopsies were performed at M6 (Elaris EM-
III only). Baseline biopsies (in Elaris EM-III only) and TVU endometrial
thickness measurements were assessed prior to dosing in the pivotal studies.
Data from Elaris EM-IV are preliminary; final data will be included in the
presentation.
RESULTS: The reductions in proliferative and secretory patterns and in-

crease in quiescent/minimally stimulated endometrial biopsy patterns
observed in the pivotal study were maintained over 12M of treatment (Elaris
EM-III only). Therewere no adverse endometrial findings. Following 12Mof
treatment, the mean (SD) change in endometrial thickness, as measured by
TVU, was 0.6 (3.8) mm at 150 mg QD and -0.8 (3.4) mm at 200 mg BID
for Elaris EM-III and 1.3 (3.5) mm at 150 mg QD and -0.5 (4.0) mm at
200 mg BID for Elaris EM-IV.
CONCLUSIONS: Consistent with the mechanism of action and data from

the pivotal studies, long-term elagolix treatment led to a dose-dependent sup-
pression of endometrial proliferation as evidenced by endometrial biopsy re-
sults and TVU endometrial thickness measurements.
Supported by: AbbVie Inc. funded these studies and participated in the

study design, research, analysis, data collection, interpretation of data, re-
viewing, and approval of the publication.
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TRENDS IN DIAGNOSIS AND MANAGEMENT OF
VARICOCELES AMONG U.S. MEN. C. Guercio,a

D. Patil,b A. Mehta.c aEmory University School of Medicine,
Atlanta, GA; bEmory Urology, Sr. Biostatistician, Atlanta,
GA; cEmory University, Atlanta, GA.
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OBJECTIVE: To investigate contemporary national trends in the diag-
nosis and management of varicoceles, and identify the most important pre-
dictors of varicocele repair.

DESIGN: Population-based retrospective cohort.
MATERIALS AND METHODS: The MarketScan Commercial Claims

and Encounters database was queried using relevant CPT, ICD9, and HCPCS
codes to identify all 18-45 year old men diagnosed with a varicocele during
2009-2015. Differences in age, clinical characteristics, geographic distribu-
tion, and medical management between men who did and did not undergo
varicocele repair during the study period were compared using unpaired t-
tests and Chi-squared tests for continuous and categorical variables, respec-
tively. Multivariable logistic regression analysis was used to evaluate age,
geographic location, and use of semen analysis, hormone analyses, and ultra-
sound, as predictors of varicocele repair. SAS v.9.4 was used for all statistical
analyses. Significance was set at p<0.05.

RESULTS: Of the 21,195 men were diagnosed with a varicocele between
2009-2015, 8231 (39%) underwent surgical repair, using either an open
(82%), microsurgical (11%), or laparoscopic approach (7%). Men who un-
derwent varicocele repair were more likely to have a diagnosis of male infer-
tility compared to those who did not undergo repair (15 vs. 8%), and were
more likely to have complete semen analyses (36 vs. 12%) and serum testos-
terone evaluation (43 vs. 19%). Use of gonadotropin therapy, selective estro-
gen receptor modulators, and aromatase inhibitors was also more common
among men who underwent varicocele repair. In multivariable regression
models, the strongest predictors of varicocele repair were semen analysis
evaluation (OR 3.13, 95% CI 2.9-3.38), age 18-25 (OR 2.65, 95% CI
(2.37-2.96), and serum testosterone evaluation (OR 2.64, 95% CI 2.46-2.84).

CONCLUSIONS: Male hypogonadism is emerging as an important and
independent predictor of varicocelectomy among U.S. men. The most com-
mon approach to varicocele repair remains open ligation, followed by micro-
surgery, and then laparoscopy.
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PATERNAL AGING OVER A NATURAL LIFETIME IS
DIRECTLY ASSOCIATED WITH GENETIC AND
EPIGENETIC ALTERATIONS IN THE MALE
GAMETE. M. Katz-Jaffe, J. C. Parks, B. R. McCallie,
M. Denomme Tignanelli, W. B. Schoolcraft. Colorado Center for Reproduc-
tive Medicine, Lone Tree, CO.

OBJECTIVE: There is evidence that a combination of genetic mutations
and epigenetic alterations may support an association between paternal age
at human conception and neurodevelopmental disorders in offspring,
including autism and schizophrenia. The aim of this study was to investigate
the exome and methylome of individual male gametes over the course of a
natural lifetime.

DESIGN: Longitudinal animal study.
MATERIALS AND METHODS: This study examined sperm of individ-

ual male mice over their natural lifetimes from youth (5 months) to old
age (15 months). Young males (5 months) with proven virility had 1 testicle
surgically removed for mature sperm collection. Fecundity was then assessed
monthly, utilizing young virgin females (6-8 weeks) to control for any female
factor. The remaining testicle was excised for mature sperm collection when
the male reached old age. Individual sperm samples were subjected to so-
matic cell lysis prior to sperm DNA isolation for exome sequencing (ION
PI v2 chip; Thermo Scientific) and methylome analysis (Mouse GenomeMi-
croarray 2x105K; Agilent Technologies). DNA sequence reads were aligned
to mouse reference genome UCSC mm10 and compared to UCSC dbSNP
137 with Avadis NGS platform.Methylome statistics utilized a BATMAN al-
gorithm (Bayesian Tool) to calculate methylated or unmethylated probes,
significance at P<0.05.

RESULTS: All males experienced significantly reduced fecundity with
old age (15 months) and no viable offspring were produced after 12
months. Sperm exome sequencing generated 75 million reads, high
coverage and 99.5% accuracy in single base nucleotide calls. A total of
625 de novo point mutations resulting in direct amino acid changes were
detected only in older age sperm (12-15 months) and never observed in
sperm from these same males during their youth (P<0.05). The amino
acid changes are predicted to impact protein/enzyme function, and
pathway analysis of the 625 de novo point mutations revealed enrichment
of genes involved in neurological system pathways. Significant methyl-
ation alterations were also observed with paternal aging across the genome
and on every chromosome. Specifically, 308 probes lost methylation
(85 promoter regions) and 102 probes gained methylation (35 promoter

regions), in older age sperm when compared to the sperm collected in their
youth (P<0.05). Methylation validation using targeted bisulfite mutagen-
esis confirmed alterations with paternal aging in Pex7, a gene associated
with autism (P<0.05).
CONCLUSIONS: This novel study examined sperm DNA over the nat-

ural lifetime of an individual male revealing an accumulation of de novo
point mutations in the spermatozoa coding sequence, as well as signifi-
cant methylation alterations. Combined, these sperm DNA changes asso-
ciated with paternal aging are predicted to have severe consequences to
downstream gene transcription and cellular signaling in the offspring,
thereby impacting developmental pathways including early stages of
neurodevelopment.
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INVESTIGATING THE ROLE OF SPERM-SPECIFIC
RNA TO SCREEN MEN WITH UNEXPLAINED
INFERTILITY. N. Pereira, S. Cheung, A. Parrella,
C. O’Neill, N. Nikprelevic, Z. Rosenwaks, G. D. Palermo.
The Ronald O. Perelman and Claudia Cohen Center for Reproductive Med-
icine, Weill Cornell Medicine, New York, NY.

OBJECTIVE: To identify the compartmentalization of candidate gene
clusters within the human spermatozoon that contribute to spermatozoal
fertilization capacity and embryo developmental competence.
DESIGN: Sequencing and differential expression of sperm-specific RNAs

in men with unexplained infertility.
MATERIALS AND METHODS: Consenting men screened for infer-

tility donated their ejaculated semen samples during a 15-month period.
Donors with proven fertility served as controls. RNA was isolated from
25x106 human spermatozoa using a commercially available spin column
kit. Spermatozoal RNA concentration was subsequently assessed. Illu-
mina stranded RNA sequencing (RNA-Seq) library preparation was
used to construct paired-end libraries. Pilot sequencing was expanded
to 50-60M reads at 2x76bp. RNA expression was calculated in fragments
per kilobase of transcript per million mapped reads (FPKM). Differen-
tially expressed RNA transcripts were identified and classified into
gene clusters based on sperm-specific components i.e., the acrosome, nu-
cleus, mid-piece, and flagellum. The expression of these transcripts was
compared with standard semen parameters, and between the study and
control groups.
RESULTS: Thirty-one men with a mean age of 39.6�5 years had the

following semen parameters: 46.3�19 x 106/mL concentration and
44.8�14% motility. The age of the female partner in the study and control
groups was comparable. Differentially expressed RNA transcripts between
the study and control groups were grouped into sperm-specific clusters:
DPY19L2 and ATP6V1E2 (acrosomal); APLF, CYUB5R4, ERCC4,
MORC1, PIWIL1, TNFRSF21, TSSK6 and H1FNT (nucleus); ADCY10,
SMCP, PLK4 and AGPAT2 (mid-piece); and, AKAP4 andCATSPER1 (flagel-
lum). There was a strong correlation between the expression of ATP6V1E2
and fertilization rates (R2 0.63; P<0.001) in men who underwent ICSI. A
positive correlation between AKAP4 and motility was also noted (R2 0.40;
P¼0.01). The gene cluster localized to the nucleus was significantly un-
der-expressed in the study group when compared to the control group
(P<0.001). Interestingly, the expression of APLF, CYUB5R4, ERCC4, and
TNFRSF21 was found to be higher in men <40 years (47.2�15 FPKM)
compared to those >40 years (13�9 FPKM; P¼0.02).
CONCLUSIONS: Functional assessment of the gene cluster specific to

certain compartments of the human spermatozoon may supplement standard
semen analysis and serve as a vital tool in the diagnosis of unexplained infer-
tility. This may further facilitate tailoring of assisted fertility treatments,
thereby reducing the time to pregnancy.
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METABOLIC AGE VERSUS CHRONOLOGIC AGE
EFFECT ON THE GONADAL STATE. A. Majzoub,a

R. A. Talib,a O. Canguven,a H. Elbardisi,a M. M. Arafa,a

K. Khalafalla,b S. S. Alsaid.a aUrology, HamadMedical Corpo-
ration, Doha, Qatar; bHamad Medical Corporation, Doha, Qatar.

OBJECTIVE: Hypogonadism or the decreased functional activity of
gonads is a common medical condition among ageing men. Nonetheless,
it is increasingly being detected among a considerable number of
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younger men. Metabolic Age refers to the number calculated by
comparing the Basal Metabolic Rate (BMR) of an individual to the
BMR average of his chronological age group. It hence serves to reflect
the metabolic status which is believed to influence the gonadal state.
The aim of this study is to assess whether metabolic age is a more valid
predictor of the gonadal state of men in comparison to the chronologic
age.

DESIGN: a prospective observational pilot study.
MATERIALSANDMETHODS: A total of 120 male healthcare workers

of a tertiary medical center were randomly selected based on their corpo-
ration numbers through computer generated randomization tables. Sub-
jects receiving exogenous testosterone or other endocrine therapies
were excluded from the study. In addition to providing an early morning
serum testosterone (T) sample, subjects were requested to fill the Interna-
tional Index of erectile function questionnaire (IIEF-5) and to undergo
Bioelectric Impedance Analysis [BIA] of their metabolic status using
the TANITA body analyzer (TBF-410GS) (Illinois, USA). The variables
tested included weight, body fat %, body mass index (BMI), metabolic
age and visceral fat. Risk factors for sexual dysfunction such as diabetes
mellitus, hypertension, coronary artery disease, dyslipidemia and smok-
ing were also assessed.

RESULTS: Ninety subjects met the exclusion criteria and were
included in the study. Their mean chronologic age, metabolic age, serum
T level and BMI was 39.4 � 9.4 years, 45.5 � 10.3 years, 13.6 � 4.4
mmol/L, 28.8 � 4.7 kg/m2, respectively. Risk factors were detected in
41% of subjects. No significant relationship between risk factors and
serum T or IIEF-5 results were observed. Subjects with low serum T
(<10mmol/L) had higher metabolic age (48.7 � 7.2 years) than chrono-
logic age (38.5 � 8.5 years). Pearson’s correlations between the study
variables and chronologic or metabolic age were made (table 1). Meta-
bolic age showed significant correlations with serum T, weight, fat%, fat
mass, visceral fat and BMI, while chronologic age was significantly
correlated with visceral fat and IIEF-5 results.

CONCLUSIONS: Metabolic age is superior to chronologic age in reflect-

ing the gonadal state of subjects.
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CHILDREN OFMEN EXPOSED TO CHEMOTHERAPY
HAVE NORMAL FECUNDITY. B. Patel,a H. Meeks,b

Y. Wan,b E. B. Johnstone,a M. Glenn,c J. M. Hotaling,d

K. Smith.b aObstetrics & Gynecology, University of Utah,
Salt Lake City, UT; bHuntsman Cancer Institute, Salt Lake City, UT; cHem-
atology and Hematologic Malignancies, Huntsman Cancer Institute, Salt
Lake City, UT; dUniversity of Utah, Salt Lake City, UT.

OBJECTIVE: To estimate the effects of chemotherapy-exposure on male
fertility.

DESIGN: This is a retrospective cohort study utilizing the Utah Population
Database (UPDB), a comprehensive population-based resource that links
birth, medical, death and cancer records for individuals in Utah. Three gen-
erations were used for analysis. The exposed generation (F0) comprises men
from birth up to age 55 with a history of cancer able to produce offspring (F1
generation) after chemotherapy exposure. The number of offspring (F2 gen-
eration) from this F1 generation was compared first to matched, unexposed
members of the general population and secondly to unexposed cousins.

MATERIALS ANDMETHODS: Number of live births was assessed with
conditional Poisson regression models (regression coefficient, 95% confi-
dence interval, p-value). The unexposed general population was 10:1
matched to exposed F1 children by both F0 and F1 gender and birth year.
The unexposed cousins were matched by F1 birth year (+/- 5 years).
RESULTS: There were 173 individuals in the exposed F1 generation with

91 females and 82 males. The unexposed general population comprised 1678
subjects with 866 females and 812 males. The unexposed cousins had 276
individuals with 113 females and 163 men. The exposed F1 individuals
have 2% fewer children (1-exp(-0.02); -0.45 to 0.37; p ¼ 0.929) relative to
the unexposed in the general population. When stratified by gender, exposed
F1 males had 28% more children (exp(0.25); -0.57 to 0.93; p ¼ 0.511)
compared to unexposed males in the general population. Exposed F1 females
had 10% fewer children (1-exp(-0.11); -0.64 to 0.34; p¼ 0.644) compared to
unexposed females in the general population. When compared to their unex-
posed cousins, the exposed F1 generation had 17% fewer children (1-exp(-
0.18); -0.89 to 0.53; p ¼ 0.605).
CONCLUSIONS: The children (F1 generation) of men exposed to chemo-

therapy had a similar number of progeny when compared to matched, unex-
posed general population and their unexposed cousin comparison groups.
However, when stratified by gender, the sons trended toward more children
while the daughters trended toward fewer children compared to the general
population.
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WHOLE EXOME SEQUENCING IDENTIFIES GENES
AND PATHWAYS WITH POTENTIAL INVOLVEMENT
IN PEYRONIE’S AND DUPUYTREN’S DISEASES.
A. W. Pastuszak. Scott Department of Urology, Baylor College
of Medicine, Houston, TX.

OBJECTIVE: Peyronie’s disease (PD) is inherited in a subset of men and
has a co-prevalence of �20% in men with Dupuytren’s disease (DD), a
related fibrotic diathesis. Recent forward-genetic screening for genetic fac-
tors with potential involvement in PD and DD identified several candidate
genes involved in fibrosis and inflammation. Here, we examine nucleotide-
level genetic alterations with potential involvement in pathogenesis of PD
and DD in a father-son duo using whole-exome sequencing.
DESIGN: Whole-exome genomic sequencing.
MATERIALS AND METHODS: Whole-exome genomic data was

generated at the RNA and Genomic Profiling Sequencing Core
(https://www.bcm.edu/garp/), and mapped using BOWTIE2 to the hu-
man genome build UCSC hg19; single nucleotide variants (SNVs)
were inferred using the GATK platform and annotated using the annovar
software, and then filtered for novel, non-synonymous SNVs. Enriched
pathways were determined using the Gene Set Enrichment (GSEA)
method, and the gene set collection from the Molecular Signature Data-
base (MSigDB).
RESULTS:Whole-exome sequencing identified 95/117 unique SNVs in

each sample, with 150 SNVs shared between the two samples. Further
analysis identified 150 nonsynonymous SNVs shared between the sam-
ples. Pathway analysis revealed enrichment of genes in known PD and
DD pathogenic pathways including collagen formation / extracellular ma-
trix organization (COL1A2, CRTAP), regulation of cell proliferation
(SPEG, QSOX1, FGR1OP, LRP5), and the inflammatory response
(HLA-DRB5, KDM6B). Several pathways not previously implicated in
PD and DD were identified, including chromosomal rearrangement
(FGFR1OP, COL1A2, AUTS2, AFF1, SHANK3), EGF-like domain-con-
taining genes (MUC3A, SNED1, CD93, FAT2, SSPO, LRP5, MUC4),
and maintenance of gastrointestinal epithelium (MUC2, MUC6,
MUC4). SNVs in disease-associated genes, including osteoporosis and
Parkinson’s disease, as well as SNVs in genes involved in head and
neck, genitourinary, gastrointestinal, neurologic, and lung malignancies,
were also identified. Neither of the two family members have reported
any of the listed conditions to date.
CONCLUSIONS: In addition to pathways that can affect fibrosis, men

with a genetic predisposition to PD and DD exhibit genetic alterations in
essential cellular functions and disease-related pathways, including malig-
nancies. This is the first study to genetically link fibrotic diatheses to other
health conditions, and future work should focus on confirming these relation-
ships. Moreover, men with PD or DDmay warrant additional follow-up after
diagnosis and treatment of these conditions.
Supported by: AWP is a K12 scholar supported by a Male Reproductive

Health Research (MRHR) Career Development Physician-Scientist Award
(Grant # HD073917-01) from the Eunice Kennedy Shriver National Institute

Pearson’s correlations between metabolic age, chronologic age and study

variables.

n¼90 Chronologic age Metabolic age

Testosterone .19 -.267
Age 1 .511**
Weight -.149 .471**
Fat% .017 .625**
Fat Mass -.119 .571**
Metabolic age .511** 1
Visceral fat .299** .774**
Basal metabolic rate -.122 .544**
IIEF-5 -.280** -.023

** P<0.01
*P<0.05
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of Child Health and Human Development (NICHD) Program. This work is
also supported in part by the Burnett Research Fund.

REPRODUCTIVE ENDOCRINOLOGYAND GYNECOLOGY
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ENDOMETRIAL FLUID TRANSCRIPTOMICS AS A
NEW NON-INVASIVE DIAGNOSTIC METHOD OF
UTERINE RECEPTIVITY. F. Vilella,a D. Bolumar,b

D. Blesa,b M. Clemente-Ciscar,b A. Rincon,b D. Valbuena,b

C. Simon.c aIgenomix / INCLIVA / Stanford University, Valencia, Spain;
bIgenomix, Valencia, Spain; cObs/GynDept., Valencia University/INCLIVA,
Igenomix, Ob/GynDept., Stanford University Ob/GynDept., Baylor College
of Medicine, Valencia, Spain.

OBJECTIVE: The diagnosis of endometrial receptivity is being used as a
clinical test to manage the endometrial factor in patients with implantation
failure. Yet, this procedure is invasive and it delays personalized embryo
transfer (pET) until the next cycle. We aim to develop a non-invasive
approach based on the analysis of the transcriptomic signature in the endo-
metrial fluid (EF).

DESIGN: Fifty-six patients with implantation failure that underwent
Endometrial Receptivity Analysis (ERA) test leading to successful pET,
and the transcriptomic signature of their paired EF samples was analyzed
blindly to compare receptivity diagnoses.

MATERIALS AND METHODS: EF was aspirated immediately before
endometrial biopsy using a flexible catheter (Wallace, SMI) inserted into
the uterine cavity obtaining 10-20 ml of EF per patient that were snap frozen
and stored. RNAwas extracted using RNeasy mini-kit (Qiagen) and quality-
checked using Fragment Analyzer (AATI, USA). Gene expression was ana-
lysed using Ion AmpliSeq RNA for ERA custom panel in an Ion S5 system
(Life Tech, USA) coupled to a computational predictor.

RESULTS: Paired samples of EF and endometrial biopsy from the same
patients (n¼56) were analysed separately. In 13 EF samples (23.2%) RNA
quantity and/or quality were poor (mean: concentration 28.5 ng/ml; RIN
1.75). The remaining 43 EFs (76.8%) with mean concentration of 108.3
ng/ml and RIN of 4.3, generated good-quality libraries for sequencing. These
43 EFs yielded results concordant with their paired endometrial biopsies an-
alysed by ERA: 33 were confirmed receptive (76.7%), 7 pre-receptive
(16.3%), and 3 post-receptive (7.0%). EF testing resulted in 100% sensitivity
and specificity with no false positive or negatives vs ERA.

CONCLUSIONS: Transcriptomic profiling of EF samples gave high
sensitivity and specificity vs the invasive test. Technical improvement in
the collection and shipment of EF is necessary to avoid RNA degradation.
Thus, EF offers a non-invasive alternative to diagnose endometrial recep-
tivity for personalized embryo transfer without a need for endometrial bi-
opsy.
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INTERGENERATIONAL EFFECTS OF CHEMO-
THERAPY ON FECUNDITY: BOTH MALE AND FE-
MALE CHILDREN BORN TO WOMEN EXPOSED TO
CHEMOTHERAPY HAVE FEWER CHILDREN.
B. Patel,a H. Meeks,b Y. Wan,b E. B. Johnstone,a M. Glenn,c K. Smith,b

J. M. Hotaling.d aObstetrics & Gynecology, University of Utah, Salt Lake
City, UT; bHuntsman Cancer Institute, Salt Lake City, UT; cHematology
and Hematologic Malignancies, Huntsman Cancer Institute, Salt Lake
City, UT; dUniversity of Utah, Salt Lake City, UT.

OBJECTIVE: To determine whether fecundity is decreased in children of
women exposed to chemotherapy.

DESIGN: This is a retrospective cohort study utilizing the Utah Popula-
tion database (UPDB), a comprehensive population-based resource that
links birth, medical, death and cancer records for individuals in Utah. Three
generations were used for analysis. The exposed generation (F0) comprises
of women from birth to age 45 with a history of cancer able to produce
offspring (F1 generation) after chemotherapy exposure. The number of
offspring (F2 generation) born to this F1 generation was compared first to
matched, unexposed members of the general population and secondly to un-
exposed cousins.

MATERIALS AND METHODS: Number of live births to the F1 genera-
tion was compared with conditional Poisson regression models (regression

coefficient, 95% confidence interval, p-value). The unexposed general
population was 10:1 matched to exposed F1 children by both F0 and F1
gender and birth year. The unexposed cousins were matched by F1 birth
year (+/- 5 years).
RESULTS: There were 132 individuals in the exposed F1 generation with

59 females and 73 males. The unexposed general population comprised 1278
subjects with 570 females and 708 males. The unexposed cousins had 146
individuals with 78 females and 68 males. The exposed F1 individuals had
77.2% fewer children (1-exp(-1.48); -2.51 to -0.70; p ¼ 0.001) relative to
the unexposed in the general population. F1 males had 86.9% fewer children
(1-exp(-2.03); -4.91 to -0.51; p ¼ 0.0045) and F1 females had 70.5% fewer
children (1-exp(-1.22); -2.40 to -0.36; p ¼ 0.016). When compared to their
unexposed cousins, the F1 generation had 74.3% fewer children (1-exp(-
1.36); -2.82 to -0.29; p ¼ 0.029).
CONCLUSIONS: The sons and daughters (F1 generation) of chemo-

therapy-exposed women (F0 generation) have fewer live births when
compared to both matched, unexposed general population and unexposed
cousin comparison groups, an association that may be stronger among
male offspring. Chemotherapy given to women may have intergenerational
effects on fertility. Further research should evaluate the germ line and gam-
etes of children born to mothers exposed to chemotherapy for genetic and
epigenetic changes.
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PRE-CONCEPTIONALLOSTATICLOAD IS NOTASSO-
CIATED WITH DIMINISHED OVARIAN RESERVE
AMONG WOMEN WITH UNEXPLAINED
INFERTILITY. W. Vitek,a E. S. Barrett,b O. Mbowe,c

S. W. Thurston,c N. Santoro,d M. P. Diamond.e aUniversity of Rochester
Medical Center, Rochester, NY; bDepartment of Epidemiology, Rutgers Uni-
versity School of Public Health, Piscataway, NJ; cDepartment of Biostatistics
and Computational Biology, University of Rochester Medical Center, Ro-
chester, NY; dObstetrics and Gynecology, University of Colorado School
of Medicine, Aurora, CO; efor the NICHD Cooperative Reproductive Med-
icine Network, Augusta, GA.

OBJECTIVE: Gestational allostatic load (AL), a composite measure of
chronic physiological stress in pregnancy, is associated with pregnancy com-
plications. It is unclear if chronic physiological stress impacts ovarian
reserve. Our objective is to determine if preconception AL is associated
with diminished ovarian reserve.
DESIGN: A secondary data analysis based on data from 837 women who

participated in AMIGOS, a multi-center, randomized clinical trial of super-
ovulation/insemination for unexplained infertility.
MATERIALS AND METHODS: Women with unexplained infertility

(ages 18-40) were enrolled and at baseline, biological and anthropometric
measures were collected. One- and two-tailed AL scores were calculated
as a composite of the following baseline variables: body mass index,
waist-to-hip ratio, systolic blood pressure, diastolic blood pressure, dehy-
droepiandrosterone sulfate, high-density lipoprotein cholesterol, low-den-
sity lipoprotein cholesterol, triglycerides, C-reactive protein, and HOMA
score. Participants received clomiphene, letrozole or gonadotropin with
IUI for up to four cycles and if they conceived, were followed throughout
pregnancy. We fit multi-variable logistic regression models examining
AL in relation to day 3 FSH, antimullerian hormone and antral follicle
count.
RESULTS: Adjusting for age and tobacco, in one-tailed and two tailed an-

alyses, AL was not associated with AMH and AFC, though AL was nega-
tively associated with FSH.

Table. Linear regression models examining allostatic load scores in relation to

measures of ovarian reserve in AMIGOS1.

Ovarian
reserve
measure2 n

One-tailed allostatic load Two-tailed allostatic load

Point estimate
(p-value)

Point estimate
(p-value)

AMH 836 -0.016 (0.26) 0.004 (0.85)
AFC 826 0.009 (0.35) 0.003 (0.82)
FSH 837 -0.019 (0.0007)* -0.005 (0.55)

1 adjusted for age and smoking status 2 All measures were non-normally
distributed and were log transformed.
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CONCLUSIONS: Our results suggest that chronic physiological stress
may not contribute to diminished ovarian reserve among women with unex-
plained infertility.

References:
1 Hux VJ, Catov JM, Roberts JM. Allostatic load in women with a history
of low birth weight infants: the national health and nutrition examina-
tion survey. Journal of Women’s Health 2014;23: 1039-1045.

2 HuxVJ, Roberts JM. A potential role for allostatic load in preeclampsia.
Maternal and Child Health Journal 2015;19: 591-597.

Supported by: Support for the current analysis was provided by
R25HD075737, T32ES007271, P30ES001247, and P30ES005022.
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OBESE WOMEN INITIATE AUTOPHAGY IN THE
ENDOMETRIUM BUT CANNOT SUSTAIN IT: A
MECHANISM FOR POOR ENDOMETRIAL
DECIDUALIZATION. M. Schulte, A. Cusumano,
W. Zhang, A. Kettle-Oestreicha, K. Moley. Washington University in St
Louis, St Louis, MO.

OBJECTIVE: To investigate the role of autophagy in obese women’s
impaired ability to undergo in vitro endometrial decidualization.

DESIGN: Basic Science Project
MATERIALS AND METHODS: Women with regular menses, proven

fertility and exclusion criteria of endometriosis were enrolled at the
time of elective tubal ligation. Patients underwent an endometrial biopsy
and each sample was cultured for nine days to synchronize the samples
and plated into a control and decidualzed group. The decidualized group
were exposed to 1 mM medroxyprogesterone acetate and 0.5 mM cAMP
for nine days. The mRNA expression levels of prolactin (PRL) and Insu-
lin Like Growth Factor Binding Protein 1 (IGFBP1) were measured by
quantitative RT-PCR. The fold change in gene expression between con-
trol and decidualized samples was calculated. ATP assays were per-
formed to assess the ATP activity in control and decidualized cells,
transmission electron microscopy was performed for quantitation of auto-
phagosomes in each group and Western blot analysis was performed
measuring accumulation of microtubule-associated protein light chain 3
(LC3)-II and ubiquitin-binding protein p62 which together determines
autophagic flux.

RESULTS: Thirty-seven patients were included, twenty three obese pa-
tients and fourteen non-obese patients. Obese patients exhibited a statisti-
cally significant (p<0.05) decrease in gene expression fold change of both
markers of endometrial decidualization. Similarly, the normally sustained
decrease in ATP that occurs in control cell decidualization to trigger auto-
phagy, occurred but was not sustained in obese patients (p<0.05). On
TEM there were more autophagosomes in obese patients compared to non-
obese suggesting that autophagy was initiated. Western immunoblotting re-
vealed an increase in LC3-II in obese patients contributing to the fact that

autophagy was initiated however there was a statistically significant increase
in p62 in Obese patients (p<0.05) compared to non-obese suggesting that
although autophagosomes are formed, there is an impairment in their func-
tion.

CONCLUSIONS: Autophagy is a contributing mechanism in
obese women’s impaired ability to undergo in vitro decidualization and
this impairment is at the level of cargo recycling as evidenced by Western
immunoblotting of p62 and not in initiation of autophagy as evidenced by
TEM of autophagosomes and Western immunoblotting of LC3-II.

Supported by: ASRM 2015 SREI grant; RO1HD065435.
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QUANTITY VERSUS QUALITY: DO PATIENTS WITH
DIMINISHED OVARIAN RESERVE (DOR) AND POOR
RESPONSE TO STIMULATION ALSO EXHIBIT POOR
BLASTULATION AND INCREASED ANEUPLOIDY?
S. J. Morin,a G. Patounakis,b C. R. Juneau,a S. A. Neal,a R. T. Scott,
Jr.,a E. Seli.c aIVI/RMA, Thomas Jefferson University, Basking Ridge, NJ;
bIVI/RMA, Lake Mary, FL; cYale University, New Haven, CT.

OBJECTIVE: A vexing question in ovarian biology and clinical ART
remains whether the DOR phenotype in younger patients represents
solely a quantitative challenge or if there is an associated qualitative pen-
alty after oocytes are retrieved. While quality is difficult to define, 2 reli-
able indicators associated with age-related decrease in oocyte efficiency
are a decline in blastulation rate (BR) and an increase in aneuploidy
rate (AR). With this in mind, a large database was utilized to explore
the relationship between the pre-cycle (serum antimullerian hormone
[AMH] level) and post-cycle (number of oocytes retrieved) determinants
of DOR, and BR/AR.
DESIGN: Retrospective cohort.
MATERIALS AND METHODS: All autologous IVF cycles between

2012-2016 were reviewed for inclusion. Only cycles with female partner
<38 years old were included as BR remains relatively high and AR relatively
low at all ages in this range. Only the 1st cycle was included for each patient
to eliminate previous failure bias. Cases involving surgical sperm retrieval or
chromosomal translocations were excluded. Two analyses were performed:
1) To evaluate the effect of pre-cycle DOR diagnosis, all patients with
AMH levels drawn within 6 months of cycle start were evaluated
(n¼3457). Patients with AMH levels <10th percentile (10%ile) were then
compared patients in the 25th-75th %ile (IQR) with respect to BR and AR.
2) To determine the effect of post-cycle DOR diagnosis, all patients who pro-
ceeded to retrieval were included (including those with no pre-cycle AMH
data; n¼5372) and the 10%ile of oocyte yield was again compared to the
IQR for both parameters. Mixed-effects logistic regression models were
used to control for female age.
RESULTS: 1) The 10%ile threshold and the IQR for AMH were 0.5 and

1.1-4.5 ng/ml, respectively. Patients in the 10%ile group were more likely
to be cancelled prior to retrieval (11.3% vs. 1.7%, p<0.01). However, the
age adjusted BR was no different. Among patients pursuing PGS, AR was
also not different. 2) The 10%ile threshold for oocyte yield was 5 oocytes
and the IQR was 10-21 oocytes. Again, age adjusted AR was not different,
while odds of blastulation were higher in the 10%ile group.
CONCLUSIONS: DOR as defined by<10%ile values for pre-cycle AMH

or post-cycle oocyte yield is not associated with low BR or high AR in pa-
tients <38yo. Mechanisms governing ovarian reserve and response to stim-
ulation appear to be different than those responsible for age-related decrease
in embryo viability and increase in aneuploidy. Further studies are needed to
elucidate these differences.
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A RANDOMIZED, PLACEBO-CONTROLLED PILOT
STUDY TO DETERMINE THE EFFECT AND DURA-
TION OFACIDFORM GEL (AMPHORA) ON VAGINAL
PH. K. R. Culwell,a M. Griffiss,b S. Nayak,c A. Avery,d

D. Friend.a aEvofem Biosciences, San Diego, CA; bClinical RM, Hinkley,
OH; cJohns Hopkins Bayview Medical Center, Baltimore, MD; dMetro-
Health, Cleveland, OH.

Blastulation rate and aneuploidy rate are no different between DOR patients and normal responders

Pre-Cycle DOR Comparison according to AMH within 6 months of cycle start

<10%ile (AMH %0.5 ng/mL) IQR (AMH 1.1 - 4.5 ng/mL) Adjusted OR 95% CI p-value

Blastulation Rate 51.8% (667/1297) 51.5% (13413/25592) 0.99 (0.98 - 1.06) 0.46
Aneuploidy Rate 30% (108/360) 29% (1173/4051) 0.85 (0.6 - 1.2) 0.358
Post-Cycle DOR Comparison according to Oocyte Yield

10%ile (%5 oocytes) IQR (10 - 21 oocytes) Adjusted OR 95% CI p-value
Blastulation Rate 55.8% (718/1286) 52.4% (13413/25592) 1.15 (1.03 - 1.31) 0.045
Aneuploidy Rate 32.2% (127/394) 28.7% (1739/6053) 1.13 (0.88 - 1.45) 0.37
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OBJECTIVE: Maintaining vaginal pH in the normal range (4-4.5) may
prevent bacterial vaginosis and certain sexually transmitted infections in
women.1 The objective of this study was to assess the change from baseline
in vaginal pH after intravaginal administration of one dose of an acid buff-
ering gel (AmphoraR), placebo gel or no treatment, and to measure the dura-
tion of this change.

DESIGN: Phase I, randomized, placebo-controlled, double blind study.
MATERIALS ANDMETHODS: 105 women were randomized to receive

a single intravaginal dose of one of three Amphora doses (3, 4 or 5g), univer-
sal placebo gel (UPG 4 g), or no treatment. Subjects were admitted for over-
night stay in the domiciliary unit. Vaginal pH measurements were taken prior
to treatment and 1, 6, 12 and 24 hours post-treatment. Subjects were then dis-
charged and asked to measure vaginal pH daily on days 2-6 post-treatment
and record any change in vaginal comfort. On Day 7, subjects returned to
the clinic and clinic staff measured subjects’ vaginal pH.

RESULTS: All subjects receiving Amphora had a noticeable decline in
mean vaginal pH from baseline to 12 hours. This effect subsided slightly af-
ter Day 1, and slowly tapered off towards Day 7. The greatest reductions in
mean vaginal pH were seen with Amphora at the 5 g and 4 g doses. Decline
in mean vaginal pH was not seen in subjects who received UPG or no treat-
ment. (Table 1) Sixty-eight subjects (64.8%) reported an adverse event
(AE), none of which were serious, severe or life-threatening. The most com-
mon AE across all treatment groups was vaginal discharge which is a com-
mon symptom in women of reproductive age and may be explained in part
by excretion of gel.

CONCLUSIONS: A single dose of Amphora at any of the three doses low-
ered vaginal pH from baseline; mean reduction was significantly greater than
that seen with placebo gel or no treatment. The peak reduction was at 12-
hours post administration; the highest (5 g) Amphora dose caused the greatest
reduction from baseline. Subjects in the Amphora treatment groups
continued to have mean reduction in vaginal pH at Day 6, compared to base-
line. This study will inform future studies of Amphora for prevention of bac-
terial vaginosis and sexually transmitted infections.

Reference:
1. Linhares IM, Summers PR, Larsen B, et al. Contemporary perspectives

on vaginal pH and lactobacilli. Am. J. Obstet. Gynecol 2011;204:e1-e5.

Supported by: This study was supported by Evofem Biosciences.
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THE EFFECT OF SPERM DNA DAMAGE ON THE ME-
TABOLOMIC OF PRE-IMPLANTATION MOUSE
EMBRYOS. E. G. Lo Turco,a D. A. Montani,b A. A. de
Melo,c R. Fraietta,b D. P. Braga,d A. P. Cedenho.e aDepartment
of Surgery, Division of Urology, Human Reproduction Section, Sao Paulo
Federal University, Sao Paulo, Brazil; bDepartment of Surgery, Division of
Urology, Human, Sao Paulo Federal University, Sao Paulo, Brazil; cDepart-
ment of Surgery, Division of Urology, Human Reproduction Section, Sao
Paulo Federal University, Sao Paulo/Sao Paulo, Brazil; dFertility Medical
Group, Sao Paulo, Brazil; eDepartment of Surgery, Division of Urology, Hu-
man Reproduction Section, Sao Paulo Federal University, S�ao Paulo, Brazil.

OBJECTIVE: To evaluate whether sperm DNA fragmentation may affect
the metabolism of derived embryos.
DESIGN: Randomized controlled trial.
MATERIALS ANDMETHODS: 100 murine blastocysts, polled together

in ten groups, were split into those (i) derived from sperm with DNA frag-
mentation (n¼5 pools of 10 embryos) and (ii) derived sperm with no DNA
fragmentation (n¼5 pools of 10 embryos). Sperm damage was induced by
scrotal heat stress in male mice (12 weeks old) and the spermatozoa DNA
damage was confirmed by Comet assay. Female mice (4 weeks old) were
stimulated with PMSG and hCG. Mature oocytes were recovered and
inseminated in vitro with either fragmented or non-fragmented spermato-
zoa, depending on the group. The embryos were cultured until blastocyst
and lysed by sonication. The blastocysts were evaluated concerning five
metabolic classes: (i) 42 amino acids and biogenic amines, (ii) 40 acylcar-
nitines, (iii) 90 glycerophospholipids, (iv) 15 sphingolipids, and (v) sum of
hexoses. Metabolomic analysis was obtained using an electrospray ioniza-
tion (ESI) tandem mass spectrometry-based kit (Biocrates Absolute IDQ�
P-180). Data was analyzed by multivariate statistics by MetaboAnalyst 3.0.
ROC curve was carried out to determine the accuracy of the selected bio-
markers
RESULTS: Ten metabolites were selected as potential biomarkers from

OrthoPLSDA. The ROC curve for all metabolites demonstrated an AUC of
1.0. The test showed that four metabolites are of higher concentration and
six are of lower concentration in the group of blastocysts derived from sperm
with DNA damage. These metabolites and the individual ROC curves are as
follow: Dodecanedioylcarnitine (0.9), Hydroxyhexadecenoylcarnitine (0.7),
Tetradecadienylcarnitine (0.6), and Serotonin (0.8) as metabolites of higher
concentration, SMC20:2 (0.88), SM (OH) C22:2 (0.88), SMC16:0 (0.8), SM
C24:0 (1.0), PC aa C38:4 (0.86) and PC ae C38:4 (0.88), as metabolites of
lower concentration
CONCLUSIONS: The use of quantitative metabolomics allowed for the

identification of effective metabolites alterations in murine blastocysts
derived from sperm with DNA fragmentation. This may contribute for a bet-
ter comprehension of how sperm DNA fragmantation affects the embryo
development, as well as assisting in the development of more individualized
protocol for male fertility management. However, whether these findings are
also applicable in humans need to be determined.
Supported by: Fundaç~ao de Amparo a Pesquisa do Estado de Sao Paulo

(FAPESP - 2014/08971-8).
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DYNAMICS OF GROWTH AND DIFFERENTIATION
FACTOR-9 AND INHIBIN B PRODUCTION IN
MACAQUE DEVELOPING FOLLICLES DURING
3-DIMENSIONAL CULTURE. A. Ting,a R. L. Stouffer,b

M. B. Zelinski,a G. Savjani,c B. Kalra,c A. Kumar.c aDivision of Reproduc-
tive & Developmental Sciences, Oregon National Primate Research Center,
Beaverton, OR; bONPRC, OHSU, Beaverton, OR; cAnsh Labs,Webster, TX.

OBJECTIVE: Growth and differentiation factor 9 (GDF-9) and inhibins
(A and B) are members of the transforming growth factor-beta superfamily
and local factors essential for normal ovarian function and folliculogenesis
in mice. However, their production and roles during follicle growth in pri-
mates are less clear. The current study quantitated levels of GDF-9 and

Table 1: Mean change (SD) in vaginal pH from baseline at each time after treatment

Amphora 5 g (n¼22) Amphora 4 g (n¼21) Amphora 3 g (n¼21) UPG 4 g (n¼20) No treatment (n¼21)

Day 0 - 1 hour -0.44 (0.50) -0.19 (0.54) -0.30 (0.66) -0.31 (0.44) -0.16 (0.45)
Day 0 - 6 hours -0.59 (0.50)yx -0.51 (0.57)* x -0.49 (0.47)* x -0.16 (0.53) -0.02 (0.5)
Day 0 - 12 hours -0.76 (0.57)yx -0.72 (0.57)yx -0.58 (0.70)yx -0.02 (0.55) -0.01 (0.34)
Day 0 - 24 hours -0.72 (0.55)yx -0.50 (0.54)*x -0.29 (0.65)x -0.13 (0.35) 0.19 (0.64)
Day 2 -0.33 (0.42)yz -0.43 (0.42)yx -0.25 (0.39)* 0.23 (0.65) -0.01 (0.43)
Day 3 -0.40 (0.43)yx -0.34 (0.56)*z -0.10 (0.50)* 0.05 (0.64) 0.04 (0.47)
Day 4 -0.38 (0.46)yx -0.34 (0.39)yz -0.22 (0.47)* 0.11 (0.68) 0.06 (0.37)
Day 5 -0.36 (0.46)x -0.22 (0.52)z -0.24 (0.36)z -0.25 (0.43) 0.09 (0.58)
Day 6 -0.46 (0.51)z -0.18 (0.77) -0.24 (0.49) -0.19 (0.47) -0.01 (0.62)
Day 7 -0.14 (0.50) -0.16 (0.48) -0.19 (0.48) -0.16 (0.64) -0.06 (0.52)

*p<0.05 vs UPG
yp<0.01 vs UPG
zp<0.05 vs no treatment
xp<0.01 vs no treatment
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inhibin B during in vitro growth of macaque preantral to small antral folli-
cles.

DESIGN: Nonhuman primate, randomized, controlled, 3-dimensional cul-
ture study.

MATERIALS AND METHODS: Rhesus monkey (n¼3/ experiments)
secondary follicles (n¼3-4/group) were encapsulated in 0.25% alginate
and cultured individually in defined media (containing 44mIU/ml FSH) for
5 wks. Follicles that developed to the small antral stage (750-1200mm)
were treated with human chorionic gonadotropin (hCG). Oocytes were
collected 36 hrs following hCG. Follicle growth (wk 5 diameter: fast-
grow: >500mm; slow-grow: 250-500mm; no-grow: <250mm) and oocyte
maturation (metaphase [M] II, MI, germinal vesicle [GV], or degenerated
�) were determined. GDF-9 and inhibin B levels were measured in media af-
ter 1, 3 and 5 wks of culture usingmonoclonal antibody-based ELISAs (Ansh
Labs). Statistical significance (p%0.05) was determined using SigmaPlot.

RESULTS: GDF-9 levels increased (p<0.05) at culture wk 5 (107�22 pg/
ml; small antral stage) compared to wk1 (non-detectable) and wk 3 (6�4 pg/
ml). At wk 5, GDF-9 levels were higher (p<0.05) in media from fast-grow
follicles (78�14 pg/ml) in comparison to slow-grow (10�8 pg/ml) and no-
grow (2�2 pg/ml) follicles. GDF-9 levels remain similar among follicles
that produced MII (87�19 pg/ml), MI (111�23 pg/ml), GV (53�37 pg/
ml), or DEG (75�21 pg/ml) oocytes. Inhibin B levels were also higher
(p<0.05) in culture wk 5 (34�9 pg/ml) compared to wk 1 (0.4�0.3) and
wk 3 (13�9 pg/ml); and higher (p<0.05) in fast-grow follicles (47�7 ng/
ml) in comparison to slow-grow (11�4 ng/ml) and no-grow (2�0.6 ng/ml)
follicles. In addition, fast-grow follicles that produced anMII oocyte secreted
higher levels of inhibin (93�13 ng/ml) in comparison to those that yielded
GV (26�11 ng/ml) or DEG (41�8 ng/ml) oocytes.

CONCLUSIONS: This is the first study quantitating GDF-9 protein pro-
duced by individually grown follicles in primates. Production of both
GDF-9, an oocyte-derived factor, and inhibin B, a granulosa cell-derived fac-
tor, increased as follicles reached the small antral stage and their levels also
correlate with antral follicle diameter. In addition, inhibin B, but not GDF-9,
levels may predict oocyte maturation status in cultured follicles. These data
support a possible role of GDF-9 and inhibin B during primate follicle devel-
opment, including regulating follicle size and oocyte maturation.

Supported by: NIH 5P50HD071836, 8P510D011092.

O-123 Tuesday, October 31, 2017 11:30 AM

EVALUATION THE EFFECT OF MOUSE BLASTO-
CYST VITRIFICATION ON OFFSPRING BEHAVIOR
& FERTILITY. F. Guo,a,b H. Sun,a Y. Gao.b aReproductive
Medicine, Nantong University Affiliated Hospital, Nantong,
China; bExperimental Animal Center, Nantong University, Nantong, China.

OBJECTIVE: Embryo vitrification is one of the key techniques in IVF lab.
But there are some concerns about its long term safety due to the application
of high concentration of cryoprotectant in vitrification process. The major is-
sues in offspring from vitrified blastocyst like learning and memory, social
behavior changes and their fertility were studied.

DESIGN: Laboratory research studies by using C57BL/6 mouse.
MATERIALS AND METHODS: Premature C57BL/6 female mice were

super-ovulated and mated with stud male, the blastocysts were collected at
3.5 days, vitrified and stored in liquid nitrogen for at least 2 weeks. Then
the blastocysts were thaw and transplanted into ICR surrogate mouse. The
litter’s size and weight were measured after birth and physical examination
were performed afterward at different time points. The reproductive tests
were carried out when the male mouse reached at the age of 8 weeks and
lasted for 6 weeks. The number of plugged females and the total number
of pups from eachmalewere recorded. For neurological evaluation, thewater
maze and 3-chamber social test were used to check the offspring’s learning
and memory ability and social behavior. Naturally born C57BL/6 mouse
were used as control.

RESULTS: There was no statistically difference in the basic develop-
mental index as open eye date, fur color change, ability to turn over, etc. be-
tween the blastocyst vitrified group (N¼20) and control group(N¼20). The
male fertility index (number of pregnant females/ mated female) of blasto-
cyst vitrified male mice (N¼6) was 37.5 % and litter size were and 6.7 �
2.5, similar to the control (N¼6) groups’ 35.0% and 6.5 � 1.9. There were
also no statistically difference between blastocyst vitrified mice and control
group in learning and memory [swimming distance to the platform (meters):
15.6�5.5 vs 14.3�6.3] and the social behavior [contact timewith empty cage
(seconds): 164�26.6 vs 138.8�18.8; contact time with strange mouse cage
(seconds): 392.5�93.8 vs 346�43], although the blastocyst vitrified

offspring may need longer swimming time to find the platform in water
maze test, so further more study may be needed.
CONCLUSIONS: Blastocyst vitrification doesn’t change growth, neuro-

logical behavioral characteristics and male fertility in offspring mouse.
References:
1. Yokota Y, Sato S, Yokota M, et al. Birth of a healthy baby following

vitrification of human blastocysts. Fertility and sterility, 2001, 75:
1027-9.

2. Shapiro B S, Daneshmand S T, Garner F C, et al. Freeze-all at the blas-
tocyst or bipronuclear stage: A randomized clinical trial. Fertility and
sterility, 2015,104:1138-44.

3. Kaidanovich-Beilin O, Lipina T, Vukobradovic I, et al. Assessment of
social interaction behaviors. Journal of visualized experiments,
2011:2473.

4. Desai N N, Goldberg J M, Austin C, et al. The new Rapid-i carrier is an
effective system for human embryo vitrification at both the blastocyst
and cleavage stage. Reproductive Biology and Endocrinology, 2013,
11: 41.

5. Raju G A R, Prakash G J, Krishna K M, et al. Neonatal outcome after
vitrified day 3 embryo transfers: a preliminary study. Fertility and ste-
rility, 2009, 92: 143-8.
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TELOMERIC REPEAT-CONTAINING RNA (TERRA) IS
ACTIVATED DURING EARLY MOUSE DEVELOP-
MENT, FROM 2-CELL TO BLASTOCYST STAGES, IN
A CELL CYCLE-DEPENDENT MANNER. F. H. Wang,a

P. A. Navarro,b L. G. Robinson,c Y. G. Kramer,d R. N. Pimentel,e

R. A. Radjabi,f D. L. Keefe.g aDepartment of Obstetrics and Gynecology,
NYUMC, New York, NY; bDepartment of Obstetrics and Gynecology, Fac-
ulty o, Ribeirao Preto, Brazil; cOb/Gyn, NYU LangoneMedical Center, New
York, NY; dNYU Fertility Center, New York, NY; eOB/GYN, NewYork Uni-
versity Research Scientist, Specialist in Human Reproduction, Goiania,
Brazil; fReproductive Endocrinology and Infertility, NYUNewYork Univer-
sity, NewYork, NY; gObGyn, NewYork University LangoneMedical Center,
New York, NY.

OBJECTIVE: TERRA is a long non-coding RNA which is transcribed
from sub-telomeres. TERRA is involved in maintenance of telomere homeo-
stasis. Previous studies have shown that TERRA is active during human and
mouse spermatogenesis and oogenesis, where it partly co-localizes with telo-
meres, but there are no reports of TERRA during preimplantation embryo
development. Given the important role of telomeres during early embryo
development and the known effects of TERRA on telomere regulation, we
studied the dynamics of TERRA expression during early embryo develop-
ment using a mouse model.
DESIGN: Laboratory research.
MATERIALSANDMETHODS:MouseMII oocytes (B6C3F1) and fertil-

ized zygotes (B6C3F1 X B6D2F1) (Embryotech Laboratories) were thawed
and cultured in KSOM. TERRA foci in different stage of embryos were
labeled by RNA-FISH using the FAM-LNA probe (EXIQON) to hybridize
with the (UUAGGG)n sequence. Relative TERRA RNA levels were deter-
mined by single cell RT-qPCR using U6-snRNA as an internal control.
Data were analyzed by chi-square test and one-way ANOVA.
RESULTS: Mean number of TERRA foci in 1-cell, 2-cell and 4-cell em-

bryos were counted as 6�4 (n¼10), 25�13 (n¼20) and>50 (n¼40) per cell.
Chi-square analysis showed TERRA foci increased during early cleavage
embryo development (P<0.01). Meanwhile relative TERRA RNA level in
chromosome 2q was up-regulated from 2-cell (mean¼0.5172, n¼8), to 4-
cell (mean¼0.8181, n¼10) and blastocyst stages of embryo development
(mean¼3.8058, n¼8) compared to 1-cell embryos (mean¼0.0405, n¼6)
(One-way ANOVA, P<0.0001). Interestingly, there were no observable
TERRA foci in M phase of 1-cell (n¼4), 2-cell (n¼3) and 4-cell embryos
(n¼2), as well as in MII oocytes (n¼8).
CONCLUSIONS: Our data show for the first time that TERRA expression

is activated at the 2-cell stage of embryo development, a time of significant
telomere reprogramming. TERRA levels increase throughout pre-implanta-
tion embryo development. Intriguingly, TERRA regulation is cell-cycle
dependent, which is consistent with prior studies reporting TERRA degrada-
tion during the M phase of cell cycle. Further study is needed to elucidate the
role of TERRA in early embryo development, especially its role in telomere
reprogramming.

FERTILITY & STERILITY� e51



Supported by: By March of Dime Foundation (MOD 82713), the Stanley
H. Kaplan Fund of NYU School of Medicine, and Scholarship from FAPESP
Brazil (Process 2015/21907-0).

O-125 Tuesday, October 31, 2017 12:00 PM

METABOLIC IMAGING USING FLIM ACCURATELY
DETECTS MITOCHONDRIAL DYSFUNCTION IN
MOUSE OOCYTES. T. Wang,a T. Sanchez,b M. Zhang,a

E. Esencan,c D. Sakkas,d D. Needleman,b E. Seli.a aObstetrics,
Gynecology&Reproductive Science, Yale University, New Haven, CT; bDe-
partment ofMolecular and Cellular Biology, Harvard University, Cambridge,
MA; cYale University School of Medicine, New Haven, CT; dBoston IVF,
Waltham, MA.

OBJECTIVE: Mitochondria are cellular organelles that are required forATP
production,metabolism, and calciumhomeostasis, and play a key role in oocyte
and embryo development. In this study we aimed to determine whether meta-
bolic imaging using FLIM to detect autofluorescence of NADH and FAD+
(key components of oxidative phosphorylation) can identify metabolic differ-
ences between normal oocytes and those with metabolic dysfunction.

DESIGN: Experimental study.
MATERIALS AND METHODS: Oocytes from old mice (1-year old)

(n¼21) were compared to oocytes from young (12-week old) (n¼37)
mice as a model of mild oocyte dysfunction. Oocytes obtained from
mice with global knockout of Clpp (n¼55) were compared to wild type
(WT) oocytes (n¼52) as a model of severe oocyte dysfunction. CLPP (ca-
seinolytic peptidase P) mediates mitochondrial unfolded protein response
(mt-UPR) and helps maintain homeostasis in response to metabolic and
cellular stress. CLPP is required for oocyte and early embryo development,
and ClpP-knockout results in female infertility and accelerated reproduc-
tive aging. Cumulus oophorus complexes (COCs) were collected 48h after
injection with 5IU pregnant mare serum gonadotropin (PMSG, Sigma), and
germinal vesicle (GV) oocytes were isolated. Fluorescence lifetime imag-
ing microscopy (FLIM) was used to measure the naturally occurring auto-
fluorescence of NADH and FAD+ in individual oocytes. A total of 8
metabolic parameters were obtained from each measurement (4 for each
fluorophore) that are sensitive to differences in metabolic state: short
(T1) and long (T2) fluorescence lifetime, fluorescence brightness (IRR),
and fraction of the molecule bound to enzyme (FB). Matlab was used
for statistical analysis.

RESULTS: In older oocytes compared to young ones, FAD+ short
fluorescence time (T1) was longer (p<0.001) and fluorescence bright-
ness (IRR) was lower (p<0.01), while NADH short and long fluores-
cence times (T1 and T2) were shorter (p<0.0001 for both), and
brightness (IRR) and fraction bound (FB) were lower (p<0.0001 and
p<0.05, respectively). In ClpP-knockout oocytes compared to WT,
FAD+ short and long fluorescence times (T1 and T2) were longer
(p<0.0001) and brightness (IRR) was higher (p<0.01), while NADH
long fluorescence time (T2) was longer (p<0.0001), and fraction bound
(FB) was smaller (p<0.0001).

CONCLUSIONS: In this study we used metabolic imaging to characterize
the metabolic state of oocytes with mild (old) and severe (ClpP-knockout)

mitochondrial dysfunction.We found that multiple parameters exhibit strong
differentiation between old vs young, and ClpP-knockout vs WT
oocyte groups. Our findings suggest that FLIM could potentially be used
as a non-invasive tool to assess metabolic efficiency and mitochondrial func-
tion of human oocytes and embryos.
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SEMEN PARAMETERS DURING ZIKAVIRUS INFEC-
TION IN THE OLIVE BABOON (PAPIO ANUBIS).
J. P. Dubaut,a S. Gurung,b M. R. Trammell,a D. Myers,b

D. Reuter,c A. Preno,c M. T. Zavy,a J. F. Papin.c aObstetrics
and Gynecology, REI, University of Oklahoma HSC, Oklahoma City, OK;
bObstetrics and Gynecology, MFM, University of Oklahoma HSC, Okla-
homa City, OK; cComparative Medicine, University of Oklahoma HSC,
Oklahoma City, OK.

OBJECTIVE: Zika virus (ZIKV) is a teratogenic arbovirus transmis-
sible by semen (1). Transient hematospermia, leukospermia, and oligo-
spermia (2) have rarely been reported in ZIKV-infected humans.
Mouse models of ZIKV have demonstrated global testicular pathology,
oligospermia, and infertility (3, 4). As part of a larger study investigating
ZIKV kinetics in the semen of the olive baboon, our objective here is to
describe the semen parameters and investigate differences pre- and post-
infection.
DESIGN: Prospective observational study.
MATERIALS ANDMETHODS: IACUC approval was obtained. Repro-

ductively mature male baboons (n¼6, age 6-10 years; body weight 23-30
kg) were infected subcutaneously with ZIKV (106 plaque-forming units;
French Polynesia 2013 strain). Semen samples were collected serially
pre- and post-infection using rectal probe electroejaculation under sedation.
Semen samples were analyzed for volume, concentration, motility, ante-
grade total motile count (TMC), and total count (including retrograde frac-
tion) according to WHO criteria. ZIKV viremia was confirmed by qRT-
PCR of whole blood. Comparisons were evaluated by two-sided
matched-pair Wilcoxon signed rank tests.
RESULTS: Semen parameters were not normally distributed. For all

samples (n¼51), the median volume of the ejaculate was 0.72 ml (range
0.22 to 3.22 ml). Median sperm concentration was 53.1 million/ml (0.2-
272.2). Median sperm motility was 52% (0-86%). Values for TMC and to-
tal count are described in Table 1 as mean, median (range), and p-value for
paired comparison to pre-infection (D0). No differences between pre- and
post-infection sample parameters were statistically significant. In 3 subjects
there was a marked decrease in TMC and total count in the first two weeks
with a trend of subsequent improvement. Overall means and medians
reached a nadir at day 13, however variability was high and sample size
was small.

CONCLUSIONS: During the 6 weeks post-ZIKV infection, baboon
semen does not show a statistically significant difference in volume,
concentration, motility, TMC, or total count compared to baseline.
Semen parameter changes may depend on individual response to
ZIKV. Future studies will investigate associations in a larger sample

Table 1: Sperm quantity by day post ZIKV infection

Antegrade Total Motile Count (x 106) p-value Total count (Antegrade + Retrograde) (x 106) p-value

Pre-infection
D0 (n¼6) 70.6, 32.8 (4.5-184.2) * 160.4, 122.6 (12.8-435.8) *
Post-infection
D4 (n¼5) 21.9, 15.3 (1-53.4) 0.22 82.5, 90.7 (3.1-134.3) 0.19
D6 (n¼3) 44.6, 12.5 (0-121.2) 0.5 91.1, 78.2 (21.4-173.7) 0.5
D11 (n¼6) 21.2, 11 (0.7-52.2) 0.22 63.7, 49.2 (19.2-149.8) 0.16
D13 (n¼6) 11.6, 9.2 (4.1-30.8) 0.09 45.6, 42.5 (25.1-84.3) 0.44
D20 (n¼6) 35.5, 27.4 (0-76.2) 0.31 70.7, 58.2 (9.5-141.7) 0.22
D27 (n¼6) 28.6, 28.2 (0-69.1) 0.44 95.5, 94.7 (0.18-222.4) 0.31
D34 (n¼6) 71.4, 70.7 (0-150) 1 153.4, 177 (17.7-274.4) 1
D41 (n¼3) 2.45, 0 (0-7.34) 0.25 68, 49.8 (12.8-141.3) 0.75
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size and describe ZIKV kinetics, tropism, transmissibility, and effects on
male reproductive organs in this unique non-human primate translational
model.
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ASSISTED REPRODUCTIVE TECHNOLOGY & RISK
OF CHILDHOOD CANCER. B. Luke,a M. B. Brown,b
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OBJECTIVE: To compare the incidence of childhood cancer in children
born from assisted reproductive technology (ART) to the general population.

DESIGN: Longitudinal cohort of children in 14 States (CA, CO, CT, FL,
IL, MA, MI, NC, NJ, NY, OH, PA, TX, and VA).

MATERIALS AND METHODS: Women who were residents of partici-
pating study States and who underwent in vitro fertilization cycles resulting
in a live birth between 2004 and 2013 (three States to 2009 and one State to
2010) were linked to their birth certificates; 10:1 random sample of births
from non-ART deliveries were selected as controls. All children were
linked to their respective State cancer registries through 2013 (three States
through 2012); additional data are expected from one State. Cox propor-
tional hazards models were used to compute hazard ratios (HRs) and
95% confidence intervals (CI) of the risk of cancer in children conceived
by ART versus controls, adjusting for State and year of birth, and mother’s
age, race, and education, stratified by plurality. Controls were compared to
all ART births, to those using fresh embryos and to those using thawed
embryos.

RESULTS: The study included 2,275,341 children with 2,142 cancers,
including 204,655 ART children with 242 cancers. The singleton HR for
ART births using fresh embryos was marginally increased relative to con-
trols, but not increased using thawed embryos. The HR confidence intervals
for twins included the estimates for singletons, indicating no statistical differ-
ence between the two groups.
CONCLUSIONS: This large study shows that the potential increases in

cancer rates among ART children are small. However, these results warrant
further surveillance and continued research into the association between
ART treatment and cancer.
Supported by: SART and NIH (R01 CA151973).
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LEVERAGING ARTIFICIAL INTELLIGENCE FOR
MOREDATA-DRIVEN PATIENTCOUNSELINGAFTER
FAILED IVF CYCLES. K. Hunter Cohn,a Q. Zhang,a

A. B. Copperman,b P. Yurttas Beim.a aCelmatix Inc, New
York, NY; bObstetrics and Gynecology, RMANY-Mount Sinai, New York,
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OBJECTIVE: Baseline metrics such as age and hormone levels are
used to counsel patients undergoing IVF. For patients who fail multiple
cycles, counseling can become more challenging and cycle-level metrics
become an important consideration. As datasets grow, artificial intelli-
gence (AI) systems are augmenting the diagnostic and prognostic capa-
bilities of the human brain. The limitation is that these systems are only
as smart as the input data they are trained on. However, the advantage is
that they are unbiased, bring greater standardization to counseling,
and often yield non-obvious insights. Here, we applied AI methods as
a proof-of-concept and to better understand trends after failed IVF
cycles.
DESIGN: Retrospective study of 21,832 autologous IVF cycles from 13

centers.
MATERIALS AND METHODS: We built a predictive model for

ongoing pregnancy after failed IVF cycles using Extreme Gradient Boost-
ing methodology. Features included patient baseline score (multivariate
model for first cycle probability of pregnancy using age, BMI, diagnosis,
basal antral follicle count, and levels of AMH, FSH, LH, and estradiol),
metrics from the most recent retrieval cycle (eggs retrieved (ER), total us-
able embryos (TUE), embryo stage), and IVF cycle history (number of
times a patient had undergone an embryo transfer (ET), biochemical and
clinical losses, cancelled cycles). The algorithm also considered ET param-
eters (number of embryos to be transferred and whether embryos were PGS
screened) on the cycle being predicted. A feature importance (FI) matrix
provided a score for each feature’s importance in the model. P-value for
a feature was determined by whether exclusion significantly decreased
AUC.
RESULTS: AI models revealed that, while the most important prog-

nostic feature for ongoing pregnancy after a failed cycle was baseline
score (FI 61%, p<0.0001), additional significant features included: ET
parameters (10%); clinic (7%); retrieval metrics, including TUE (6%)

N, Children N, Cancers Rate/1,000 Births Hazard Ratio 95% CI p-Value

Singletons
Controls 2,005,792 1,843 0.92 1.00 Reference –
All ART 114,862 132 1.15 1.17 0.97, 1.41 0.102
Fresh ART 90,243 111 1.23 1.22 0.99, 1.49 0.054
Thawed ART 24,619 21 0.85 0.95 0.61, 1.47 0.804
Twins
Controls 64,894 57 0.88 1.00 Reference –
All ART 89,793 110 1.23 1.16 0.18, 1.68 0.41
Fresh ART 75,389 89 1.18 1.09 0.75, 1.59 0.65
Thawed ART 14,404 21 1.46 1.55 0.87, 2.76 0.13
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and number of ER (6%); number of failed transfers (3%); and prior clin-
ical (2%) or biochemical (1%) losses. Interestingly, the predictive
importance of cycle-level metrics such as number of ER and TUE varied
significantly across failed cycles, whereas the importance of baseline
metrics stayed constant. For example, patients with poor response (5
ER, 1 TUE) are predicted to have twice as rapid a decline in probabili-
ties with each failed cycle as patients with good response (26 ER, 8
TUE).

CONCLUSIONS: AI models demonstrate that, while baseline patient
metrics reflect overall prognosis, they do not provide additional information
over multiple failed cycles. In contrast, retrieval metrics become increas-
ingly important for refining counseling after failed cycles. AI systems
hold the promise of augmenting and bringing greater standardization to pa-
tient counseling, especially around difficult decision points that require the
balancing of several variables, such as whether to persist in treatment after
failed cycles.

Supported by: Celmatix Inc.
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FRAGILE X PREMUTATION CARRIERS WITH MID-
RANGE CGG REPEAT SIZE AND REDUCTION IN
AGG INTERRUPTIONS DEMONSTRATE MORE
PROFOUNDLY DIMINISHED OVARIAN RESERVE.
J. Lekovich, L. Man, K. Xu, D. Lilienthal, N. Pereira, Z. Rosenwaks,
J. Gerhardt. The Ronald O. Perelman and Claudia Cohen CRM, Weill Cor-
nell Medicine, New York, NY.

OBJECTIVE: FMR1 premutation [PM] carriers with a mid-range
number of CGG repeats (70-90) are at greater risk for Fragile X asso-
ciated primary ovarian insufficiency [FXPOI] than those with <70 or >
90 repeats. AGG interruptions within the repeat sequence diminish the
risk of expansion into a full mutation in the next generation. We sought
to investigate whether PM carriers with mid-range number of
repeats are at higher risk of having diminished ovarian reserve
[DOR] and whether the number of AGG interruptions ameliorates the
risk.

DESIGN: Retrospective cohort.
MATERIALSANDMETHODS: Inclusion criteria: all PM carriers treated

in our center from 2010-2015. Primary outcomes: anti-mullerian hormone
[AMH], antral follicle count [AFC] and the number of oocytes retrieved. Sec-
ondary outcomes: number of AGG interruptions and correlation with AMH,
AFC and number of oocytes retrieved.

RESULTS: There were 96 PM carriers in total; 24 had 70-90 CGG repeats
(study group), and 72 had< 70 or> 90 repeats within their FMR1 gene (con-
trol group). The groups were matched for age and BMI (Table 1). Study
group had significantly lower AMH levels, AFC and the number of oocytes
retrieved when compared with the study group (Table). Additionally, in all
PM patients, the number of AGG interruptions directly correlated with
ovarian reserve when adjusted for age and the number of CGG repeats within
the FMR1 allele (P¼ 0.004, R2¼0.6, 95%CI¼ 0.1-0.7). AMH and AFC also
inversely correlated with the length of the longest CGG repeat remaining af-
ter location of the AGG interruption has been determined, when adjusted for
age (P¼0.04, R2¼0.6, 95% CI 0.06 to 0.7; and P¼0.002, R2¼0.7, 95%CI¼
0.43 to 0.8).

CONCLUSIONS: Fragile X PM carriers with a mid-range CGG repeat
size (70-90) have more profoundly diminished ovarian reserve then those

with < 70 or > 90 repeats. Containing AGG interruptions within the repeat
sequence however is associated with improved ovarian reserve parameters.

References:
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ciency (FXPOI). J Neurodev Disord 2014; 6(1):26.
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INSULIN-LIKE GROWTH FACTOR-1 AND SOLUBLE
FMS-LIKE TYROSINE KINASE-1 PROSPECTIVELY
PREDICT CANCELLED IVF CYCLES. D. Nasioudis,a

F. M. Kreines,b E. Minis,a M. Irani,c S. S. Witkin,a

S. D. Spandorfer.d aDepartment of Obstetrics and Gynecology, Weill Cornell
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OBJECTIVE: The studywas designed to identify biomarkers that prospec-
tively predict which women undergoing an IVF cycle are at elevated risk for
cycle cancellation. The present study focused on measurement of compo-
nents of the insulin-like growth factor (IGF) axis and soluble fms-like tyro-
sine kinase-1 (sFLT-1).
DESIGN: This was a prospective study enrolling 205

women who were about to undergo an IVF cycle at Weill Cornell Med-
icine.
MATERIALS AND METHODS: Sera were obtained prior to any inter-

vention and assayed by ELISA for concentrations of IGF-1, IGF-2, IGF
binding protein (BP) -1 and sFLT-1. The cancellation or progression of
the IVF cycle was subsequently obtained by chart review. The relationship
between serum components and outcome were compared by the Mann-
Whitney test since values were not normally distributed. Receiver operator
curves were constructed to evaluate the strength of the correlations between
the biomarkers and cycle cancellation, as assessed from the area under the
curve (AUC).
RESULTS: A total of 27 (13.2%) cycle cancellations were observed, all

due to poor response. Median concentrations of IGF-1 (21.5 vs. 11.9 ng/ml,
p ¼ 0.015) and sFLT-1 (1.1 vs. 0.18 ng/ml, p <0.001) were elevated in the
sera obtained from women whose IVF cycles were cancelled as compared
to those with ongoing cycles; AUC for IGF-1 and sFLT-1 were 0.67 and
0.75, respectively. There were no differences in IGF-2 (p¼0.16) and
IGF-BP (p¼0.53) levels between the two groups. Subjects in both groups
were comparable with respect to body mass index (p¼0.71) and age
(p¼0.07). However, women with a cancelled cycle had lower anti-Mulle-
rian hormone values (median 0.4 vs 1.4 ng/ml, p<0.001) and antral follicle
count (median 5 vs 9.5, p¼0.003). Women with low (<1 ng/ml) levels of
AMH had higher concentrations of sFLT-1 (median 421.65 ng/ml)
compared to those with normal (>1 - 4 ng/ml) and elevated (>4 ng/ml)
AMH levels, who had a median sFLT level of 135 ng/ml and 0 ng/ml
respectively, p¼0.012.
CONCLUSIONS: Measurement of circulating IGF-1 and sFLT-1 levels

prior to initiation of an IVF cycle has the potential to identify women whose
cycles will be subsequently cancelled. The involved mechanism(s) remains
to be determined.
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AMHASA PREDICTOROF LIVE BIRTHFOLLOWING
ASSISTED REPRODUCTIVE TECHNOLOGY: AN
ANALYSIS OF 85,062 FRESH AND THAWED CYCLES
FROM THE SART CORS DATABASE FOR 2012 &
2013. R. Tal,a D. Seifer,b E.Wantman,c V. L. Baker,d O. Tal.e aObstetrics,
Gynecology & Reproductive Sciences, Yale University School of Medicine,
New Haven, CT; bReproductive Endocrinology & Infertility, Dartmouth-
Hitchcock Medical Center, Lebanon, NH; cRedshift Technologies, Inc.,
New York, NY; dDivision of REI, Department of Obstetrics and Gyne, Stan-
ford University, Stanford, CA; eBusiness, Conestoga College, Kitchener, ON,
Canada.

Table 1

Study group Control group P

Age (years) 33.4 (23-42) 34.3 (25-44) 0.6
BMI(kg/m2) 22.6 (17-32) 22.8 (18-31) 0.8
AMH (ng/mL) 0.4 (0.1-1.6) 2.6 (0.6-13.9) <0.001
AFC 5.2 (2-17) 11.9 (5-30) <0.001
Number of oocytes harvested 4.9 (0-14) 10.2 (5-33) <0.001
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OBJECTIVE: To determine if serum antimullerian hormone (AMH) is
associated with and/or predictive of qualitative assisted reproductive
technology (ART) outcomes after controlling for potential
confounders, using uniform SART criteria to define cycle starts and
live birth rates.

DESIGN: Retrospective analysis of SART CORS database from
2012 and 2013, the first two years AMH was a mandatory reported
field.

MATERIALS ANDMETHODS: The SART CORS database for 2012 and
2013 was queried for fresh and thawed autologous ART cycles without pre-
implantation genetic testing which had reported AMH values. 69,336
(81.8%) fresh and 15,458 (18.2%) frozen embryo transfer (FET) cycles
with AMH values were included. Cycles performed for the purposes of
banking of oocytes or embryos were not included in the data set. The primary
ART outcome measured was live birth per transfer. Mean differences be-
tween two groups were compared using student’s t-test or Mann-Whitney
test, as appropriate. Proportions were compared between groups using chi-
square test. All significance tests were two-tailed and P <0.05 was noted
to be statistically significant. Multiple logistic regression was used to calcu-
late the probability of live birth, all per transfer, as outcome variable based on
various predictor variables.

RESULTS: 315 (82.9%) of 380 SART clinics recorded AMH
values for 85,062 outof 259,499 (32.7%) fresh autologous non-PGD
and frozen embryo transfer (FET) cycles over this two year period.
Serum AMH was significantly associated with live birth outcome per
transfer in both fresh and FET cycles (p< 0.0001). Multiple logistic
regression demonstrated that AMH is an independent predictor of live
birth in fresh cycles (OR 1.013, 95% CI 1.004-1.021) and FET cycles
(OR 1.021, 95% CI 1.005-1.037) when controlling for age, BMI, race,
day of transfer and number of embryos transferred. Receiver-operating
characteristic (ROC) curves demonstrated that the area under the curve
(AUC) for AMH as predictor of live birth in fresh cycles and thawed cy-
cles were 0.631 (95% CI 0.628 to 0.635) and 0.540 (95% CI 0.531-
0.550), respectively, suggesting that AMH alone is a weak
independent predictor of live birth after ART. Similar results were ob-
tained also when elective single embryo transfer (eSET) cycles were
analyzed separately in either fresh (AUC 0.533, 95% CI 0.518 to
0.549) or FET cycles 0.655 (95% CI 0.647 to 0.664).

CONCLUSIONS: AMH is a weak independent predictor of live birth
outcome in either fresh or frozen thaw transfer ART.

O-132 Tuesday, October 31, 2017 12:15 PM

TRIGGERING OVULATION WITH GONADOTROPIN-
RELEASING HORMONE AGONIST (GNRHA) AND
MODIFIED LUTEAL SUPPORT: HORMONAL CHAR-
ACTERISTICS, EMBRYOLOGICAL AND CLINICAL
OUTCOME. B. Martazanova,a N. Mishieva,a I. Korneeva,a

V. Smolnikova,b A. Abubakirov.a aDepartment of Preservation & Restora-
tion of Reproductive Function, Research Centre of Obstetrics, Gynaecology
and Perinatology named after academician V.I. Kulakov, Moscow, Russian
Federation; bResearch Center for Obstetrics, Gynecology and Perinatology,
Moscow, Russian Federation.

OBJECTIVE: Ovarian hyperstimulation syndrome (OHSS) is the most
common iatrogenic complication of assisted reproductive technology. Trig-
gering of final oocyte maturation with GnRHa prevents OHSS, but it’s asso-
ciated with a poor clinical outcome and high rate of early pregnancy loss. A
negative result was due to a luteal phase defect, it’s necessary to use modified

luteal support for eliminating of this insufficiency. The rational of this
approach is to increase pregnancy rate and avoid OHSS on high OHSS
risk patients.
DESIGN: This prospective randomized study included 258 high-

responder patients with tubal infertility. Inclusion criteria: age <39
years; AMH > 2,5 ng/ml; AFC>14;18 follicles measuring >11 mm
on the day of the trigger. Group 1 (n¼91) consisted of patients who
received the aGnRH trigger (triptorelin 0.2 mg) plus 1500 IU hCG sup-
port on the day of oocyte retrival (OR). Group 2 (n¼82) included women
who received the dual trigger (triptorelin 0.2 mg+1500 UI hCG). Group
3 (n¼85) included patients who received the hCG trigger (10000 UI).
Also all patients received micronized progesterone 600 mg/day and
estradiol valerate 6 mg/day from next day after OR. Plasma samples
were obtained on the day of the triggering ovulation and embryo transfer
days (ET).
MATERIALSANDMETHODS: Concentrations of estradiol (E2, pmol/l )

and progesterone (P, nmol/l) in serum were evaluated with immunochemilu-
minometric assay. Statistical analysis - ANOVA was applied with further
t-test.

RESULTS: Clinical pregnancy rate per cycle was in 1 group-45.2%
(38/84), 2 group-40.8 % (29/71), 3 group-44.3% (35/79)
(p>0.05). There was a tendency to increase the rate of early reproductive
loss in group 2 (1 group-10.5% (4/38), 2 group-20.7% (6/29), 3
group-11.4% (4/35), p>0.05). Other results are shown in the table.
*p>0.05- differences are significant with 1 group, **p>0.05 - differ-
ences are significant with 2 group; All other comparisons are not
significantly different.
CONCLUSIONS: Administration of GnRHa results in a better embryo

quality and, combined with modified luteal support (1500 UI hCG support
on OR, micronized progesterone 600 mg/day, estradiol valerate 6 mg/day),
improves clinical pregnancy rates. GnRHa triggering reduces OHSS in fresh
transfer in vitro fertilization cycles, but doesn’t completely eliminate the risk
of OHSS.
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individualized luteal phase hCG support according to ovarian
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trigger of oocyte maturation with gonadotropin-releasing hormone
agonist and low-dose human chorionicgonadotropin to optimize
live birth rates in high responders. Fertil Steril. 2012
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1 group (n¼91) 2 group (n¼82) 3 group (n¼85)

AMH 5.7�3.5 5.1�3.2 5.5�2.7
Peak E2 11085.1�5127.2 10523.0�5731.7 9855.9�3144.4
E2, ET 7609.2�4728.7 *4207.9�3001.0 **6768.5�2605.2
P, ET 290.5�257.5 *151.3�163.3 **338.2�103.9
Retrieved

oocytes
15.5�5.2 13.9�4.8 15.1�5.3

Blastocysts 5.9�3.4 *4.8�3.7 *4.8�3.1
OHSS,% 7.7 11.0 *,**20.0
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EFFECT OF TWO DIFFERENT ASPIRATION PRES-
SURES DURING ULTRASOUND GUIDED TRANSVAGI-
NAL OOCYTE RETRIEVAL: RANDOMIZED PILOT
TRIAL. R. McCabe,a B. S. Hurst,a L. Welch,a

M. Papadakis,a M. Andrews,a W. Anderson,b P. Marshburn,a

R. S. Usadi,c M. Matthews.b aOb/Gyn, Carolinas HealthCare System, Char-
lotte, NC; bCarolinas HealthCare System, Charlotte, NC; cReproductive
Endocrinology and Infertility, Carolinas HealthCare, Charlotte, NC.

OBJECTIVE: The purpose of this study is to test whether higher aspiration
pressure during transvaginal oocyte retrieval will increase the number of oo-
cytes retrieved. Secondary outcome measures will include the number of
immature and damaged oocytes, a comparison in overall time it takes to
perform the retrieval, and pregnancy outcome rates.

DESIGN: Prospective, double blinded study.
MATERIALS AND METHODS: 93 women undergoing oocyte retrieval

were randomized to 100mmHg aspiration pressure (control) or 200mmHg
(study group); a total of 398 womenwere screened. Randomization was strat-
ified by stimulation protocol: standard, microdose flare, and leuprolide
trigger. Retrieval aspiration time was recorded and the follicular fluid was
analyzed for number of intact metaphase II (‘‘mature’’) oocytes, germinal
vesicle or metaphase I (‘‘immature’’) oocytes, and oocytes with fractured
zona pellucida (‘‘damaged’’). Clinical pregnancy rates and term deliveries
were followed as well. Groups were compared by Wilcoxon rank sum test,
chi-square test, Fisher’s exact test, or logistic regression as appropriate. Po-
wer analysis determined that a sample size of 114 was needed to determine a
p value of 0.05 if there was a 5% difference between the groups and a change
in the yield of two oocytes would be considered clinically relevant, given the
expected mean number of oocytes is 14.5 and standard deviation is 8.6.

RESULTS: The mean number of oocytes retrieved between the groups
were not statistically different, with a mean of 16.3 oocytes retrieved in
the 100 mmHg group, and 13.7 in the 200mmHg group (P¼0.16). There
was no difference in embryo quality scores or embryo development
(P¼0.68). The procedure time was 23.4 min in the 100mmHg group, and
22.1 min in the 200mmHg group (P¼0.10). Implantation, pregnancy,
ongoing pregnancy and delivery rates are trending higher in the 100mmHg
group (67% ongoing/delivered vs. 41%).

CONCLUSIONS: Higher oocyte aspiration pressure does not yield a
greater number of oocytes retrieved, and has little clinical impact on opera-
tive time. Aspiration pressures of 200mmHg or higher may negatively impact
ART outcomes and live birth rates.

100mmHg 200mmHg p

Age 34 (3.5) 35.4 (4.7) 0.11
BMI 24.7 (4.5) 24.6 (4.6) 1.0
Antral count 25.9 (7.9) 23.7 (9.2) 0.23
# oocytes 16.3 (8.4) 13.7 (6.6) 0.16
Surgery time 23.4 (7.4) 22.1 (11.2) 0.10
GV 2 (3.1) 1 (1.3) 0.37
MI 1 (1.4) 0.7 (1.1) 0.39
MII 12.5 (6.4) 11.3 (6.1) 0.30
Damaged 0.2 (0.4) 0.1 (0.2) 0.27
2PN 9.6 (5.8) 7.9 (4.9) 0.15
Ongoing/delivered 67% 41% 0.08
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A RANDOMIZED CONTROLLED TRIAL COMPARING
THREE DIMENSIONAL AUTOMATEDVOLUMEMEA-
SUREMENT AND TWO DIMENSIONAL MANUAL
TRACKING OF FOLLICULAR DEVELOPMENT DUR-
ING IN-VITRO- FERTILIZATION (IVF) CYCLES. N. Malhotra. Ob-
stetrics and Gynecology, All India Institute of Medical Sciences, New
Delhi, India.

OBJECTIVE: The development of multiple follicles during controlled
ovarian hyper stimulation (COH) causes inadequate assessment of their
size mainly due to overcrowding and altered shape as their numbers increase.
Therefore measuring size with conventional two dimensional (2D) may be

inappropriate. The use of three dimensional (3D) automated methods to
assess follicular size and volume should improve measurement and correlate
follicle maturity. The aim of the study was to compare automated with
manual methods of follicle tracking for assessment of ART outcome
including number mature oocyte retrieved, fertilization, cleavage, implanta-
tion pregnancy and live birth rate.
DESIGN: Prospective Randomized controlled trial
MATERIALS AND METHODS: One hundred and thirty normo-re-

sponding women undergoing IVF/ICSI cycles were randomized to un-
dergo automated (n¼65) or manual (n¼65) methods of follicle
tracking during cycles. Sample size was calculated from an earlier study
(M. Martinger et al, 2009)1 where an average (� SD) number of mature
MII oocytes with 2D procedure was 9�6 and assuming an increase of
about 30 % in MII oocytes retrieved with 3D procedure, the average
number would be 12�6. Therefore to achieve 80% power with 95% con-
fidence level a sample size in each group was computed as 63. The
calculation of sample size was done using software ‘‘N Master’’ version
2.0 (CMC Vellore, India, 2013). Women with PCOS, endometriosis,
poor ovarian reserves were excluded. All scans were performed by
same individual to avoid bias. Primary outcome measured was ongoing
pregnancy and live birth rate. Secondary outcome was total number of
oocytes and mature MII oocytes retrieved, fertilization and cleavage
rate and time taken to perform scans.
RESULTS: There was no difference in the ongoing pregnancy and live

birth rates between automated or manual (22.8% vs 23.1%; p¼0.9) methods
of monitoring. The total number of oocytes (9.1 � 4.2 vs 9.0 � 4.0; p¼0.8)
and MII oocytes were comparable between both groups (5.3 � 3.0 vs 5.6 �
2.8;p¼0.5). The fertilization rate (70.0 � 17.8 % vs 70.0 � 17.8% ;p¼0.2)
and embryo cleavage rate (92.0� 10.8% vs 92.2� 11.3%)were comparable
between automated and manual methods. Time taken to perform scans was
significantly shorter with automated (6.2 ± 0.7 minutes vs 8.6 � 0.6; p <
0.01) in comparison to manual methods.
CONCLUSIONS: Use of automated 3D monitoring adds no advantage

over manual 2D ultrasound tracking in improving clinical or laboratory
outcome during IVF cycles. However it reduces monitoring time and may
be of time saving value in busy units.
Reference:
1. Maximilian Murtinger AA. Improved monitoring of ovarian stimula-

tion using 3D transvaginal ultrasound plus automated volume count.
Reprod Biomed Online. 2009; 19(5):695-9.
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VITRIFICATION VERSUS SLOW FREEZING OF HU-
MAN OVARIAN TISSUE: A COMPARISON OF FOLLI-
CLE SURVIVAL AND DNA DAMAGE. T. Kawahara,a

Y. Sugishita,b E. Taylan,c N. Suzuki,d F. Moy,e

K. H. Oktay.f aOBGYN, White Plains, NY; bNew York Medical College,
Valhalla, NY; cObstetrics and Gynecology, New York Medical College,
Valhalla, NY; dObstetrics and Gynecology, St. Marianna University School
of Medicine, Kawasaki, Japan; ePathology, New York Medical College,
Valhalla, NY; fObstetrics & Gynecology, NYMedical College, Valhalla, NY.

OBJECTIVE: Ovarian tissue cryopreservation is a promising fertility
preservation technique with rising pregnancy rates. Currently the slow
freezing (SF) is the most accepted method of ovarian tissue cryopreservation
in humans as there are limited data on the efficacy of vitrification (VF). Our
objective was to determine whether VF can provide similar or superior intact
primordial (pdf) and primary (pfy) follicle survival compared to a commonly
used SF method.
DESIGN: Experimental controlled laboratory study. Following thawing,

organ culture was performed to simulate the initial ischemic phase of ovarian
transplantation.
MATERIALS AND METHODS: Seven 5x5 mm ovarian cortical pieces

were harvested from each organ donor cadaver (n¼27 pieces from 3 donors;
mean age 31�8) and assigned to either fresh fixation (baseline), slow
freezing or vitrification in a paired design. Cryopreserved tissues were
thawed 8-10 weeks later and evaluated at baseline (day of thaw) and after
24-96h in culture. Formalin fixed, paraffin-embedded blocks were serially
sectioned and pdf and pyf densities, % of pdf and pyf with DNA double-
strand breaks (by gH2AX) and apoptotic cell death pathway activation
(AC3) were determined.
RESULTS: The data are summarized in Table 1. Compared to the baseline,

pdf densities significantly declined with both SF and VF (p¼0.01 and 0.04,
respectively). While SF or VF did not induce DNA DSBs, the percentages of
apoptotic follicles were higher with SF compared to VF (p¼0.03). The

e56 ASRM Abstracts Vol. 108, No. 3, Supplement, September 2017?



method of freezing did not have any detectable differential effect on Pyf den-
sity, % gH2AX+ Pyf or Pyf.

CONCLUSIONS: Based on the impact on primordial follicle survival and
DNA damage after thaw and culture, there seems to be no major differences
between the SF and VFmethods. It appears that fewer apoptotic follicles sur-
vive after VF but this does not have any impact on final non-apoptotic follicle
density or survival in culture. This is the first comprehensive laboratory com-
parison of SF vs. VF in human ovarian tissue and it suggests that SF and VF
may be interchangeable methods.
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AUTOMATIC VS MANUAL VITRIFICATION OF HU-
MAN OOCYTES. PRELIMINARY RESULTS OF THE
FIRST RANDOMISED CONTROLLED TRIAL USING
SIBLING OOCYTES. M. Sole,a N. Polyzos,b

C. Gonzalez Llagostera,a B. Carrasco,a B. Coroleu,a A. Veiga,c

M. Boada.a aHospital Universitario Dexeus, Barcelona, Spain; bReproductive
Medicine, Dexeus University Hospital, Barcelona, Spain; cDexeus Salud de
la Mujer 08028, Barcelona, Spain.

OBJECTIVE: To evaluate the applicability of a novel automatic system for
oocyte vitrification for use in the IVF laboratory.

DESIGN: Randomised controlled trial using sibling donor oocytes.
MATERIALS AND METHODS: Eligible were oocytes derived from

oocyte donors who had at least 8 metaphase II oocytes available for vitrifica-
tion. Sibling oocytes from each donor were randomly allocated to either
Group A: manual vitrification with Cryotop� (Kitazato, Japan) or Group
B: automatic vitrification with GAVI� (Merck, Germany). All the vitrifica-
tion procedures were carried out by the same operator at 38h+30’ from
GnRha administration. When was programmed, oocytes were subsequently
warmed and utilized for insemination by ICSI.

RESULTS: Overall 138 oocytes from 11 donors were randomized: 68 oo-
cytes to Group A and 70 oocytes to Group B. Up to date 80 oocytes from both
systems have been warmed and utilized for ICSI (38 oocytes Group A and 42
oocytes group B). As shown in Table 1 post warming survival rates were
comparable between groups. Nevertheless GAVI� resulted in higher percent-
age of top quality embryos (Group B 32% vs 15.8%, p¼0.30). Although
GAVI� increased by 2 times the number of top quality embryos compared
with manual vitrification, results were not significant due to the small number
of oocytes utilized up to date. Finally, by the time of submission, 3 singleton
ongoing pregnancies (>16 weeks of gestation) have been established
following D3 embryo transfer. Two pregnancies resulted from oocytes vitri-

fied with GAVI� system and 1 pregnancy following the transfer of 2 em-
bryos, one embryo from each group.
CONCLUSIONS: To our knowledge this is the first wordwide report of

ongoing pregnancies occurring following automated vitrification of human
oocytes with GAVI� system. Although our randomized trial is still ongoing,
results appear promising given that vitrification of oocytes with GAVI� auto-
mated system results in comparable post warming survival rates with manual
vitrification. In addition GAVI� results in equally good or potentially
increased embryo quality compared with manual vitrification.

Supported by: This work was performed under the auspices of ‘‘C�atedra
d’Investigaci�o en Obstetr�ıcia i Ginecologia’’ Hospital Universitari Dexeus.
Merck has provided for free vitrification material and media for GAVI sys-
tem. However Merck had no involvement in the design of the study and
the interpretation of the results.
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INVITRODEVELOPMENTOFHUMANOOCYTESRE-
CONSTRUCTED BY SEQUENTIAL TRANSFER OF
GERMINAL VESICLE AND MII SPINDLE. H. Liu,a

Z. Lu,a M. Yang,b Z. Liu,b Z. Merhi,c J. Blazek,d

J. Zhang.a aDarwin Life and New Hope Fertility Center, New York, NY;
bNew Hope Fertility Center, New York, NY; cNYU School of Medicine,
New York, NY; dResearch and Development, Genesis Genetics, Houston,
TX.

OBJECTIVE: Germinal vesicle transfer (GVT) is a valuable research pro-
cedure that could help characterize the cytoplasmic-nuclear interplay, in
particular the mechanisms of errors in meiosis of older women. Human oo-
cytes reconstructed by placing GVinto a recipient cytoplasm canmaturewith
normal chromosomal complement; however, the developmental potential af-
ter fertilization is still not clear. This study examined the pre-implantation
embryonic development of human oocyte reconstructed by GVT.
DESIGN: GVs of oocytes were transferred into the cytoplasm of an

enucleated GV stage oocyte. After maturation [extrusion of first polar
body (PB1)], GVT oocytes were then divided into 2 groups: 1) oocytes
were directly fertilized (GVT control group) by ICSI; 2) MII spindle of
GVToocytes were transferred to an enucleated in vivomature oocytes before
fertilization (GVT-ST group). Embryonic development and aneuploidy
screening of the resulting blastocysts were assessed.
MATERIALS AND METHODS: Oocytes (GV and MII) were retrieved

from human donors (21-33 years old) and frozen. After thaw, GV oocytes
were cultured for 2-3 h before exposure to cytochalasin B, then micro-glass
pipette was passed through a hole made by laser in the zona, followed by GV
isolation and transfer to another enucleated GV stage oocyte. The membrane
fusion between GV karyoplast and cytoplasmwasmediated by electrofusion.
GVT oocytes were cultured in EmbryoScope to track maturation; at 15-25 h
after maturation, the oocyte birefringent spindle detected by polar scope was
transferred to another in vivo mature enucleated oocyte. The resultant GVT-
STembryos were cultured in EmbryoScope until the blastocyst stage. The in-
ner cell mass was isolated from each blastocyst and subjected to GeniSeq24
Next Generation Sequencing technology for aneuploidy screening.
RESULTS: 64 GVs of human oocytes were successfully transferred; of

which 58% (n¼64) were fused with cytoplast and 51% of the membrane
fused oocytes (n¼37) matured. 69% of the mature oocytes (n¼19) were de-
tected with birefringent MII spindle. Followed by spindle transfer (ST), 8
GVT-ST oocytes were reconstructed and 5 fertilized normally, 3 of which
developed to blastocyst stage on day 5 and 6; 2 were euploid (46/XX, 46/
XX) and 1 was aneuploid (Trisomy 16, 47/XX). In GVT control group, 4
out of 7 GVToocytes were fertilized normally but none developed to blasto-
cyst stage.

Table 1. Impact of Slow Freezing and Vitrification on Follicle Survival and DNA Damage

Variables Baseline SF VF Baseline vs. SF Baseline vs. VF SF vs. VF

Pdf Density (/mm3) 134.6�25 64�17 62�12.1 0.02 0.04 0.77
gH2AX+ Pdf (%) 27.3�5.4 30.6�4.9 31.6�5.7 0.46 0.39 0.42
AC3+ Pdf (%) 17.5�2.3 20.1�2.7 12.8�3.1 0.03 0.12 0.06
Non-apoptotic Pdf Density (/mm3) 112.6�27.5 52.5�17.2 54.9�14 0.02 0.54 0.66
Pyf Density (/mm3) 14.6�4.1 7.3�2 6.6�1.5 0.09 0.12 0.42
gH2AX+ Pyf (%) 11.6�1.4 28.3�12.8 30�16.3 0.34 0.4 0.83
AC3+ Pyf (/mm3) 5.8�2.6 16.8�3.7 26�15.3 0.03 0.3 0.56
Non-apoptotic Pyf Density (/mm3) 14.1�5 6.2�2.3 5.5�2.4 0.1 0.08 0.16

Table 1

Cryotop
vitrification

GAVI
vitrification Total

Oocyte donation Cycles (n) 11 11 11
Number of Mii oocytes 68 70 138
Warming Cycles 7 7 7
Warming oocytes 38 42 80
Survival rate 76,3 78,6 77,5
Fertilization rate 65,5 75,8 71,0
Good quality embryos on

D3 (%)
15,8 32,0 25,0

Multinucleated embryos
D2-D3 (%)

47,4 32,0 38,6

Ongoing embryos (%) 57,9 64,0 61,4
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CONCLUSIONS: GVs of human oocytes followed by sequential GVT-ST
are capable of supporting pre-implantation embryonic develop to euploid
blastocysts. The procedure of sequential GVT-ST provides a potential tool
to prevent the meiotic errors in the oocytes of older women and to achieve
normal embryonic development.

References:
1. Zhang J, Wang CW, Krey L, Liu H, Meng L, Blaszczyk A, Adler A,

Grifo J. In vitro maturation of human preovulatory oocytes recon-
structed by germinal vesicle transfer. Fertil Steril. 1999
Apr;71(4):726-31.

2. Liu H, Chang HC, Zhang J, Grifo J, Krey LC. Metaphase II nuclei
generated by germinal vesicle transfer in mouse oocytes support em-
bryonic development to term. Hum Reprod. 2003 Sep;18(9):1903-7.
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TECHNIQUE TO ASCERTAIN THE CHROMOSOMAL
CONTENT OF THE INNER CELL MASS WITHOUT
COMPROMISING EMBRYO DEVELOPMENT. D. Matt,a

S. Purcell,b A. Jones,c C. Williams,d B. Wilkerson,a J. Collier,e

R. Locksley.a aVirginia IVF and Andrology Center, Richmond, VA; bReproduc-
tive Medicine and Surgery Center of Virgin, Charlottesville, VA; cOvation,
Nashville, TN; dReproductive Medicine and Surgery Center of Virginia, PLC,
Charlottesville, VA; eVA IVF, Richmond, VA.

OBJECTIVE: Preimplantationgenetic screening (PGS) hasbecome routine
within the IVF lab. One of the pitfalls of PGS testing is that current methodol-
ogies usually sample themural trophectodermwhich gives rise to the placenta.
Confined placental mosaicism (CPM), a well-known event in prenatal cytoge-
netics can result in a normal fetus developing from a full aneuploid or mosaic
aneuploid trophoblast. Currently, attempts to biopsy the inner cell mass (ICM)
as a method to accurately assess the chromosomal constitution of the potential
fetus has not been reported. Herewe present a technique that demonstrates the
removal of ICM cellular tissue without compromising embryo development.

DESIGN: prospective
MATERIALS AND METHODS: A total of 40 aneuploid blastocysts

were warmed for this study. Four hours post warming, an ICSI needle
was inserted into the ICM and cytoplasm was aspirated into the ICSI nee-
dle. The needle was removed and contents expelled into a 2 uL droplet of
wash buffer. The 2uL of wash buffer with the contents of the aspirated
ICM were pipetted into a PCR tube for analysis with VeriSeqTM NGS.
The blastocysts were placed back into culture for another day to monitor
further blastocyst expansion.

RESULTS: Of the 40 aneuploid blastocysts, DNA was successfully
removed from the ICM on 37 (92.5%) of them. Of those 37, only 20
(54.1%) samples could be properly analyzed. Of those 20 samples, only 1
(5.0%) demonstrated a euploid ICM. Of the 37 blastocysts where DNA
was extract from the ICM, only 4 (10.8%) did not show expansion the next
day. Blastocyst grades were compared prior to ICMbiopsy and 24 hours later.
Prior to ICM biopsy, 17 (46.0%) were ‘‘A’’ quality, 11 (29.8%) were ‘‘B’’
quality, and 9 (24.3%) were ‘‘C’’ quality. Twenty-four hours after ICM bi-
opsy, 14 (37.8%) were ‘‘A’’ quality, 12 (32.4%) were ‘‘B’’ quality, 7
(18.9%) were ‘‘C’’ quality, and 4 (10.8%) were ‘‘D’’ quality (P¼NS).

CONCLUSIONS: This is the first study to describe a PGS technique that
provides cytogenetic data derived from the ICM. While DNA amplification
rates from the biopsied samples were relatively low, the best method for bi-
opsy of the ICM is still being developed. More importantly the ramifications
of removing cells from the ICM should be examined closely. This procedure
is incredibly difficult and technical limitations may contribute to false nega-

tive and false positives. Regardless, only 1 (5.0%) ICM contained euploid
cell lines.
Supported by: Illumina provide kits, Ovation conducted NGS
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THE LO2 TRIAL, PHASE I: A PAIRED RANDOMIZED
CONTROLLED TRIAL (RCT) COMPARING BLASTU-
LATION RATE IN ULTRA-LOW (2%) VS. LOW (5%)
OXYGEN IN EXTENDED CULTURE
(EC). S. J. Morin,a D. J. Kaser,a C. R. Juneau,a S. A. Neal,a

K. Upham,b X. Tao,c Y. Zhan,c R. T. Scott, Jr.,a aIVI/RMA, Thomas Jeffer-
son University, Basking Ridge, NJ; bIVI/RMA, Basking Ridge, NJ; cFEC,
Basking Ridge, NJ.

OBJECTIVE: In mammals, the oxygen (O2) tension in the uterus is lower
(2%) than the oviduct (5-7%). This fits with a shift in the metabolic strategy
of the embryo after compaction and may have implications for EC in clinical
IVF. Indeed, in a recent study utilizing discarded human embryos, blastula-
tion rates were superior when cultured in 2% compared to 5% after day (d) 3.
However, it is exceedingly difficult to control for the myriad factors impact-
ing blastulation when employing discarded material. Thus, this study sought
to gain further insight into the impact of ultra-lowO2 tension using a prospec-
tive, split cohort design with human embryos destined for clinical use. This
provides the most rigorous control for patient specific variables.
DESIGN: Paired RCT
MATERIALS ANDMETHODS: Management prior to d3 was unchanged

from standard practice, including culture at 5% O2. On d3 changeover, at
lower power magnification, half of all patients’ embryos were randomized
to EC in 2% O2 and half at 5%. Standard blastocyst (blast) morphology eval-
uation was made on d5 and 6. Embryologists were blinded to randomization
arm for each embryo. The primary outcome was the number (#) of clinically
usable blasts (UB) per randomized embryo (>4CC by modified Gardner
criteria). Secondary outcomes were overall blastulation rate, good quality
blast rate (SART criteria), and ploidy status. Wilcoxon-signed rank and
chi-squared tests were utilized. The sample size was calculated with an antic-
ipated 15% difference in UB rate (a¼0.05, b¼0.20). Mitochondrial DNA
copy number (MtDNA CN) analysis was also compared between the condi-
tions.
RESULTS: 670 d3 embryos from 57 patients were included. The conver-

sion rates to UB in 2% and 5% were 59% (196/332) and 54.4% (184/338),
respectively (p¼0.26). Conversion rate to any blast was higher in 2% (74%
[243/332] v. 66% [224/338], p<0.05). On paired analysis, there was no dif-
ference in conversion to UB between the groups. However, more patients had
a greater # of embryos blastulate in 2% than 5% (Table). Aneuploidy and
morphology data were no different. Within patient cohorts, MtDNACN clus-
tered according to O2 conditions.
CONCLUSIONS: Reduction in O2 tension to 2% after d3 did not signifi-

cantly improve the # of UBs available per patient. Blast quality and ploidy
status were also equivalent. However, fewer embryos in the 2% group ar-
rested at the cleavage or morula stage, resulting in a higher overall blastula-
tion rate. Furthermore, differences in MtDNA CN suggest possible changes
in metabolic fitness. Clinical outcomes remain to be elucidated.

References:
1. Fischer B & Bavister BD. Oxygen tension in the oviduct and uterus of

rhesus monkeys, hamsters, and rabbits. J Reprod Fertil
1993;99(2):673-9.

Paired comparison of 57 patients whose embryos were split between 2 and 5% oxygen after day 3

Superior in 2% Superior in 5% Equivalent p-value

Overall Blastulation 30 17 10 0.04
Usable Blastocyst 25 20 12 0.26
SART Good Quality Blasts 16 9 32 0.74

Comprehensive chromosomal screening results of clinically usable blastocysts

2% 5% p-value

Aneupoidy Rate 38.8% (76/196) 35.9% (66/184) 0.63
Incidence of Mosaicism 7.7% (15/196) 7.1% (13/184) 0.99
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2. Kaser DJ et al. Randomized controlled trial of low (5%) vs. ultra-low
(2%) oxygen tension for in vitro development of human embryos. Fertil
Steril 2016;106(3):e4.
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METABOLIC IMAGING TO ASSESS MITOCHON-
DRIAL FUNCTION IN HUMAN EMBRYOS CULTURED
IN LOW VERSUS ULTRA-LOW OXYGEN
TENSION. T. Sanchez,a D. Needleman,a C. Racowsky.b
aDepartment of Molecular and Cellular Biology, Harvard, Cambridge, MA;
bBrigham and Women’s Hospital ART Center, Boston, MA.

OBJECTIVE: Mitochondrial (Mt) metabolism is pivotal to embryo
viability, and oxygen (O2) availability is a key control parameter for Mt ac-
tivity. Recent data suggest that ultra-low (2%) vs. low (5%) O2 may be bene-
ficial for human embryos cultured from cleavage to blastocyst (i.e. from day
3 to days 5/6). However, whether these two O2 exposures result in different
Mt metabolic profiles, and how these profiles may change from cleavage
through blastulation are unknown. The present study was designed to address
these knowledge gaps using a powerful new non-invasive system of time-
lapse ‘Metabolic Imaging’ - fluorescence lifetime imaging microscopy
(FLIM) - which measures NADH and FAD+.

DESIGN: Human embryos were imaged from days 3 to 6 in 2% versus 5%
O2 to acquire metabolic time courses for assessment of Mt function and to
detect any Mt metabolic shifts during development.

MATERIALS AND METHODS: Frozen day 3 sibling embryos donated
for research purposes under informed consent by IVF patients were allocated,
after matching by day 3 morphology within each patient, to 2% vs. 5% O2
exposure (n¼15 and 12, respectively). Thawed embryos were imaged indi-
vidually in microwells that shared 50mL of equilibrated Global Total under
oil. Comprehensive metabolic measurements were acquired every 2 hours
and on day 6, embryos were classified as arrested/morula, poor or good qual-
ity blastocysts. To reduce effects of embryo heterogeneity, analyses were
restricted to good quality blastocysts (n¼15: 7 in 2% and 8 in 5%). After syn-
chronizing to compaction times, metabolic time courses, averaged among
embryos within each O2 tension group, were analyzed to detect metabolic
shifts during development; and to determine whether decreasing O2 to 2%
significantly impacted Mt metabolic function. Student’s t-test with p<0.05
was used to assess significance.

RESULTS: No significant differences in Mt metabolic function were
observed for 2% vs. 5% O2 culture conditions. However, several distinct
changes in metabolic state occurred during embryo development, including
a marked decrease in NADH brightness from 0.47�0.08 to 0.34�0.04
(�photons/mm2; p<0.05) during blastocoel expansion, and a decrease at
the morula stage in the percentage of bound NADH from 22.6�0.2% to
21.5�0.1% (p<0.05).

CONCLUSIONS: Our results indicate that metabolic state is similar for
embryos cultured in 2% vs. 5% O2. However, this study, using this powerful
new non-invasive method of assessing Mt state, has revealed significant
metabolic shifts during embryo development. This work provides a founda-
tion for further elucidating these potentially important metabolic shifts, with
possible implications for developing a new non-invasive platform for embryo
selection.

Supported by: Funding for this work was provided by the Harvard Blavat-
nik Biomedical Accelerator and the Harvard CatalystMicroscopy-Nanoscale
Pilot Grant.
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ENMOTION (EMBRYO’S NATURAL MOTION): A
PAIRED RANDOMIZED CONTROLLED TRIAL
DEMONSTRATING PREGNANCY RATES ARE EQUIV-
ALENT BETWEEN STATIC AND DYNAMIC CULTURE
SYSTEMS. C. R. Juneau,a J. M. Franasiak,a S. J. Morin,a M. D. Werner,b

K. Upham,b R. T. Scott, Jr.a aIVI/RMA, Thomas Jefferson University, Bask-
ing Ridge, NJ; bIVI/RMA, Basking Ridge, NJ

OBJECTIVE: A major consideration in assisted reproduction is providing
a laboratory environment that is as similar to in vivo conditions as possible.
Laboratories worldwide typically use static culture systems; however, a dy-
namic system may more closely mimic in vivo conditions. Reported benefits
to dynamic culture include improved blastulation and pregnancy rates (1,2)
however these studies included a small number of patients and cited their un-
paired design as a limitation to their findings. This study seeks to determine if

dynamic embryo culture impacts the reproductive potential of human em-
bryos resulting from IVF.
DESIGN: Paired randomized controlled trial (RCT)
MATERIALS AND METHODS: IVF patients with normal ovarian

reserve were recruited for participation at a single center from June 2015
to March 2017. IVF care was routine until fertilization was confirmed. 2-pro-
nuclei (2PN) were then randomized, and half of each patient’s 2PN were
cultured in static culture and half in dynamic culture. The dynamic platform
utilized was the NSSB-300 (Nepagene, Ichikawa, Japan). All usable blasto-
cysts underwent preimplantation genetic screening (PGS) which also pro-
vided residual embryonic DNA to allow for fingerprinting. The best
euploid blastocyst from each culture system was selected and patients under-
went a frozen 2-embryo transfer (DET). If a singleton gestation resulted,
DNA-fingerprinting was used to determine which of the two blastocysts im-
planted. Outcomes including usable blastulation rate and sustained implanta-
tion rate (SIR) were analyzed in a paired fashion using a Wilcoxon signed-
rank test and McNemar’s test respectively.
RESULTS: 103 patients were enrolled. 100 participants completed vaginal

oocyte retrieval and blastocyst vitrification for future transfer. Patients were
35.0 + 3.7 years of age. Themedian number of metaphase II oocytes retrieved
was 13.0 (8.0-18.0) oocytes and the average rate of fertilization was 84.4+
1.4%. 615 static 2PN and 609 dynamic 2PN were followed. 333 blastocysts
developed in static culture and 304 blastocysts developed in dynamic culture.
In this paired analysis, the usable blastulation rate was not different between
static culture (57.1%) and dynamic culture (58.3%), p¼0.47. There was also
no difference in the rate of aneuploidy between culture systems (33.3% v.
20.0%, p¼0.20). DNA fingerprinting was utilized in 14 patients following
DET that resulted in a singleton gestation. There was no difference in SIR
between embryos cultured in static culture vs. dynamic culture in this anal-
ysis, p¼0.47.
CONCLUSIONS: In this paired RCT, dynamic culture did not improve the

usable blastulation rate or sustained implantation rate which is contrary to
previously published data. Further investigation including evaluation of alter-
native dynamic platforms may show benefit; however these data fail to
demonstrate any impact on reproductive potential using this microvibration
platform.
References:
1. Isachenko V, Maettner R, Sterzik K, Strehler E, Kreinberg R, Hancke

K, et al. In-vitro culture of human embryos with mechanical micro-vi-
bration increases implantation rates. Reprod Biomed Online
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2. Isachenko E, Maettner R, Isachenko V, Roth S, Kreienberg R, Sterzik
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PROVISION OF EXOGENOUS LIPID INTERACTS
WITH MATERNAL BMI TO AFFECT HUMAN EM-
BRYO SURVIVAL IN LONG TERM
CULTURE. R. Kile, Y. Yuan, H. Silz, S. McCormick,
W. B. Schoolcraft, R. L. Krisher. Colorado Center for Reproductive Medi-
cine, Lone Tree, CO.

OBJECTIVE: To determine if provision of exogenous lipids and maternal
BMI affect embryo survival and attachment in extended culture in vitro.
DESIGN: Research study
MATERIALS ANDMETHODS: Surplus vitrified human day 5 and day 6

blastocysts donated to research were warmed and cultured for 48 hr in a me-
diumwith reduced nutrient concentrations supplemented with 1mML-carni-
tine. Embryo donors were categorized according to BMI (normal, NW; 7
donors, avg BMI 21.8, avg age 32.0, 34 embryos: overweight/obese,
OWOB; 8 donors, avg BMI 29.3, avg age 33.1, 33 embryos). Within each
BMI group, embryos from each donor were evenly allocated to two treatment
groups, 2.5 mg/mL fatty acid free (FAF) or lipid rich (AlbuMAX (ALBMX),
Gibco) BSA, in a 2x2 factorial design. Embryos were examined 2 hr and 48
hr post thaw. Surviving embryos were moved to fibronectin coated plates
(Corning) and cultured in complete step 2 sequential medium supplemented
with 10% KnockOut Serum Replacement (Gibco) for an additional 96 hours
when they were assessed for cell outgrowth and hCG production.
RESULTS: Re-expansion 2 hr post warmingwas not significantly different

between treatments (NW FAF, 71%; NWALBMX, 82%; OWOB FAF, 71%;
OWOB ALBMX, 81%). Percent surviving after 48 hr in culture also did not
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differ (NW FAF, 71%; NW ALBMX, 82%; OWOB FAF, 59%; OWOB
ALBMX, 63%). However, there tended to be (P¼0.07) more hatched blasto-
cysts in OWOB FAF (80%) than OWOB ALBMX (40%), and there were
fewer hatched blastocysts in NWFAF (33%). The percentage of attached em-
bryos in outgrowth culture at 48 hr and 96 hr also did not differ between treat-
ments (NW FAF, 75% and 67%; NWALBMX, 79% and 71%; OWOB FAF,
90% and 80%; OWOB ALBMX, 60% and 50% respectively). The area of
embryo outgrowth (in arbitrary units) was not different between treatments
(NW FAF, 130,856; NWALBMX, 107,397; OWOB FAF, 119,630; OWOB
ALBMX, 97,480), nor was hCG production (NW FAF 383; NWALBMX,
326; OWOB FAF, 290; OWOB ALBMX, 229 mIU/mL). In summary, em-
bryos from OWOB donors had fewer surviving embryos 48 hr after thawing,
although OWOB FAF embryos hatched from the zona pellucida at high fre-
quency. OWOB ALBMX embryos had the fewest attached embryos at both
48 hr and 96 hr. NW FAF embryos had the largest outgrowths and highest
hCG production, while OWOB ALBMX embryos had the smallest out-
growths and lowest hCG.

CONCLUSIONS: Lipids appear to be important for embryo hatching.
However, excessive lipids in embryos from OWOBwomen may be problem-
atic for extended growth and implantation, and these embryos may benefit
from culture in an environment with reduced exogenous fatty acids. These
results suggest different metabolic requirements dependent on embryo stage
and donor BMI, and have important implications for the development of
improved culture medium for successful ART.
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MALE PARTNER AGE IN RELATION TO TIME TO
BLASTOCYST FORMATION: A TIME-LAPSE
STUDY. M. Arvizu,a I. Dimitriadis,b G. Christou,c

C. Tanrikut,d C. L. Bormann,e R. Hauser,f I. Souter,g

J. E. Chavarro.h aNutrition, Harvard T.H. Chan School of Public Health, Bos-
ton,MA; bMassachusetts General Hospital, Boston,MA; cObstetrics and Gy-
necology, Massachusetts General Hospital, Boston, MA; dUrology,
Massachusetts General Hospital, Boston, MA; eBrigham and Women’s Hos-
pital, Boston, MA; fHarvard Chan School of Public Health, Boston, MA;
gObstetrics Gynecology/REI Division, Harvard Medical School-Massachu-
setts General Hospi, Boston, MA; hDepartment of Nutrition, Harvard School
of Public Health, Boston, MA.

OBJECTIVE: To investigate the relation between paternal age and timing
of pre-implantation embryo development using time-lapse imaging.

DESIGN: Retrospective cohort study
MATERIALS AND METHODS: Embryonic TL data was obtained for

3532 embryos from 527 couples undergoing ART at an academic fertility
center. All embryos were monitored until early blastulation in the Embryo-
scope. Patient and cycle characteristics were abstracted from electronic med-
ical records. Time to bastocyst was defined as the time in hours from from
pronuclei fading to early blastulation. All embryos were also classified as
USABLE (selected for either transfer or cryopreservation) or discarded.
Linear and logistic generalized estimating equation models with exchange-
able covariance structure were used to account for the correlation between
multiple embryos per woman. Proportional Hazards frailty models were
used to evaluate the pace of embryo development, while accounting for
within-cycle correlations within-embryos. In these models, follow-up time
was defined as the time from pronuclei fading to the maximum individual
embryonic development 6-, 7-, 8-cells, morula, and early blastulation). All
models were adjusted for female age, male factor infertility diagnosis and
antral follicle count (AFC).

RESULTS: Mean (SD) paternal and maternal age were 36.7(5.6) years
and 35.5(4.0), respectively. Paternal age was associated to primary infer-
tility diagnosis, maternal age and AFC. Embryos derived from semen of
men over 50 years of age divided more slowly and took longer to reach
the early blastulation stage than embryos from younger men after adjusting
for maternal age, male factor infertility diagnosis and AFC. In analyses
considering all embryos, regardless of the final stage of development
reached, the pace of development was 35% (95% CI: 6-55%) slower for
embryos coming from men over 50 compared to embryos created with
semen from men under 35. In analyses restricted to embyos that only
reached early blastocyst, time to blastocyst was 4.3% [0.4-8.3%] longer
for embryos derived from semen of men over 50 years of age than those
of men under 35. Nevertheless, paternal age was not related to the propor-
tion of usable embryos. Maternal age was not related to any of these out-
comes and the relation between paternal age and time to blastocyst was not
modified by maternal age.

CONCLUSIONS: Embryos created with samples from men over 50 years
of age divide more slowly and take longer to reach early blastocyst stage. The
clinical implications of these findings are unclear.
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EFFECT OF ANTIOXIDANT ADDITION TO OIL FOR
EMBRYO CULTURE ANTIOXIDANT ADDITION TO
OIL FOR EMBRYO CULTURE. F. Inoue. R&D, Kitazato
Corporation, Fuji, Shizuoka, Japan.

OBJECTIVE: With the recent introduction of Time-lapse, more of the
continuous culture is being performed without exchanging culture medium
nor oil for overlay. On the other hand, there is consensus that increased per-
oxidation value (POV) of oil has adverse effect on embryo culture. In the pre-
sent study, oil with and without liposoluble antioxidant addition were
compared of its quality and its effect on culture.
DESIGN: Oil deteriorates by exposure to ultra violate and air, and the

common quality tests for are endotoxin test, readily carbonizable test and
POV test. In this study, an oil with and without antioxidant substance,
Vitamin E (VtE) were compared at using mouse embryo randomly separated
into the two groups.
MATERIALS AND METHODS: Oil used for culture of mouse embryos

was collected at 0hour, 24hour and 96hour respectively from the two groups,
and conducted endotoxin test, readily carbonizable test and POV test. The oil
without VtE at 0hour was used as a control. At the same time, biological tests
with early mouse embryo (B6C3F1�B6D2F1) were performed with 93 em-
bryos respectively to culture and check the development.
RESULTS: The oil without VtE at 0hour and 24hour both showed endo-

toxin level below 0.001EU, which is its detection limit, readily carbonizable
substance test (-) and POV below 0.1meq/kg, the detection limit. The oil at
96h showed the same endotoxin level and the readily carbonized level (-),
but its POV increase to 0.3meq/kg. Embryo development rate at 0h and
24h for the group were both 100% (93/93), and blastocyst formation rate
at 96h was 87% (81/93). In the compared group with VtE additive, the oil
at all 0h, 24h and 96h showed endotoxin level below 0.001EU, readily car-
bonizable level (-) and POV below 0.1meq/kg. The embryo development
rate for the group at 0h and 24h were 100% (93/93) respectively and its blas-
tocyst formation rate at 96h was 100% (93/93).
CONCLUSIONS: The oil without VtE additive after successive 96hour

culture showed an increase on POV while its blastocyst formation rate drop-
ped. On the other hand, the oil with VitE maintained low POV and showed
better blastocyst formation rate. The present study indicates that POV has
negative impact on embryo culture and that VtE may stabilize oil quality
and improve embryo development. Further study is required to compare
different liposoluble antioxidative substances and to assess the optimum con-
centration to improve embryo development for culture.

REPRODUCTIVE GENETICS - PGT OUTCOMES AND
COUNSELING
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PREIMPLANTATION GENETIC SCREENING (PGS) IN
LOW RESPONDERS SHORTENS TIME TO PREG-
NANCY: A RANDOMIZED CONTROLLED
TRIAL. J. M. Franasiak, K. H. Hong, M. D. Werner,
C. R. Juneau, S. J. Morin, S. A. Neal, T. Molinaro, R. T. Scott, Jr. IVI/
RMANJ, Thomas Jefferson University, Basking Ridge, NJ.

OBJECTIVE: Human aneuploidy contributes to poor reproductive out-
comes and this effect increases with age. There are class I data for the use
of PGS in normal responders which show improved reproductive outcomes.
However, there are no class I data employing blastocyst culture and PGS in
poor responders. This interim analysis seeks to determine if patients who are
at risk for poor response have a shorter time to live birth when employing
PGS.
DESIGN: Randomized Controlled Trial
MATERIALS AND METHODS: Patients screened for enrollment be-

tween 2013 and 2016 were expected to be poor responders based upon pa-
rameters from the Bologna criteria; namely, having either an AMH level
of <1.1 ng/mL within the past year or a total basal antral follicle count of
<8. Patients with a history of endometrial insufficiency and those with
BMI R35 kg/m2 were excluded. Patients underwent IVF treatment per
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routine protocol and were block randomized by age at the time of blasto-
cyst formation by the embryology team utilizing serially numbered opa-
que envelopes. The treatment group had trophectoderm biopsy, PGS,
and fresh or frozen euploid embryo transfer. The control group underwent
fresh or frozen unscreened blastocyst transfer. The primary outcome was
time to live birth. Secondary outcomes included clinical loss and ongoing
aneuploid pregnancies. Life table analyses and Kaplan-Meier survival
curves were employed for the primary outcome and Chi-square analysis
for secondary outcomes.

RESULTS: There were 181 patients enrolled and 128 underwent random-
ization with designated outcomes of live birth, completed study protocol,
drop out of care, and ongoing treatment. The mean age was 37.4 (�3.3) in
the control group and 37.1 (�2.9) in the PGS group; mean AMH was 0.59
(�.28) ng/mL and 0.68 (�0.41); and mean AFC was 8.2 (�2.4) and 8.0
(�2.4) respectively with no statistically significant differences between
groups. When time to live birth was analyzed, there were 69 total deliveries,
37 in the control and 32 in the PGS groups. Randomization to PGS resulted in
significantly less time to live birth from a mean of 301 days in the control
group to 209 days in the PGS group (p¼0.02). There were 18 clinical loses,
5 in the PGS group and 13 in the control group (p¼0.079). This included two
instances of termination of pregnancy for a trisomy 18 and a trisomy 13 preg-
nancy in the control group.

CONCLUSIONS: PGS significantly decreased time to live birth by an
average of three months in patients with diminished ovarian reserve. Further,
PGS appears to have a decreased risk for ongoing aneuploid gestations as
there were two terminations required for trisomic gestations in the control
group. Offering this embryonic screening paradigm to these patients serves
as a way to decrease time to live birth and may decrease the risk of clinical
miscarriage and abnormal ongoing gestations.

Supported by: Foundation for Embryonic Competence
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ABILITY TO DETECT ANEUPLOIDY FROM CELL
FREE DNA COLLECTED FROM MEDIA IS DEPEN-
DENT ON THE STAGE OF DEVELOPMENT OF THE
EMBRYO. M. Lane,a D. L. Zander-Fox,b H. Hamilton,b

M. J. Jasper,c B. L. Hodgson,d M. Fraser,e F. Bell.b aMonash IVF Group,
Dulwich, Australia; bRepromed, Dulwich, Australia; cRHS Ltd, Thebarton,
Australia; dReproductive Health Science, Thebarton, Australia; eReproduc-
tive Health Science Ltd, Thebarton, Australia.

OBJECTIVE: The aim of this study was to assess the ability of cell free
DNA isolated from spent culture media to detect blastocyst aneuploidy, using
media collected at discrete windows of development.

DESIGN: Retrospective NGS analysis of spent culture media for embryo
cultures commencing on days 3, 4 or 5 and collected after incubation for 24 to
48h.

MATERIALS AND METHODS: Blinded media samples (4ml) were
collected from 178 embryos from 96 patients (mean age 37.0) and amplified
byWGA (either PicoPLEX or DOPlify). Samples that successfully amplified
were sequenced and classified as euploid or aneuploid and the sex deter-
mined. The media result was then compared to the clinical biopsy result
from the same embryo. Concordancewas assessed using SPSS and was strat-
ified for the day of culture media collection.

RESULTS: 94% ofmedia samples successfully amplified. Starting the em-
bryo incubation in fresh media on day 4 provided excellent embryo ploidy
concordance rates of >95% and 100% sex chromosome concordance irre-
spective of whether the media was collected at 24 or 48h.However, when
the incubation window was earlier from day 3 to day 5, the concordance
rate of autosomes was only 65.4%. Lack of concordance was primarily
due to aneuploidy false negatives from the culture media. Interestingly, in
58.3% of aneuploidy embryos classified from the media in this window,
the same chromosome(s) was involved in the biopsy result; however where
the biopsy had indicated a gain or loss, the opposite was determined from
the culture media. In contrast, the incidence of mismatched aneuploidy (eg
trisomy in the biopsy, monosomy in the culture media) reduced to 12.5%
in the later window (incubation from d4 or d5) samples. Sexing the embryos
from day 3 to day 5 media samples also showed low sensitivity for detection
of males, with 21.4% of males misdiagnosed as females as determined by the
lack of detection of Y chromosome specific sequences from our standard bio-
informatics workflow.

CONCLUSIONS: Our data suggests that although cell free DNA can be
amplified from most media samples, the accuracy of the screening was sub-
stantially improved by delaying the start of incubation until day 4. This may
increase the concentration of embryonic DNA in the media, reduce the

contamination frommaternal sources, presumably cumulus cells, and reduce
the likelihood of detection of polar body DNA.
Supported by: NHMRC, Monash IVF Group, Reproductive Health Sci-

ences
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THE EFFECT OF EMBRYO BIOPSY ON PERINATAL
OUTCOMES: AN ANALYSIS OF SART
CORS. J. D. Kort,a B. Behr,a E. Wantman,b V. L. Baker.a
aDivision of REI, Department of OB/GYN, Stanford Univer-
sity, Stanford, CA; bRedshift Technologies, Inc., New York, NY.

OBJECTIVE: To determine if embryo biopsy is associated with perinatal
outcomes.
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: The Society for Assisted Reproductive

Technology Clinic Outcome Reporting System (SART CORS) was used to
investigate if certain birth outcomes are associated with embryo biopsy.
All reported frozen embryo transfers (2012-2014) involving the transfer of
1 blastocyst and a singleton delivery were included. Cycles were excluded
if it was unclear whether the embryo transferred underwent biopsy for
PGS or PGD. Cycles were also excluded if newborn sex, birthweight, and
gestational age at delivery, or any regression variables were unknown. Birth-
weight Z-scores were calculated using a United States sex specific birth-
weight reference. A multivariable linear regression model was created
using the independent variables of maternal age, maternal parity, maternal
BMI, year of retrieval, and whether or not the embryo underwent biopsy,
to predict the dependent variable Z-score. A multinomial binary logistic
regression model was created using the independent variables of maternal
age, maternal parity, maternal BMI, year of retrieval, and whether or not
the embryo underwent biopsy to predict the following binary variables: Small
for gestational age (SGA), large for gestational age (LGA), low and very low
birthweight(LBW and VLBW), and preterm delivery (PTD).
RESULTS: 5,554 embryos had complete data for regression analysis,

including 2,273 biopsied and 3,241 non-biopsied embryos. There were sig-
nificant associations between maternal parity (coeff. 0.05, p¼0.01), age (co-
eff. 0.008, p¼0.03) and BMI (coeff. 0.022, p<0.001) with Z-scores. After
controlling for these factors, there was a significant trend for biopsied em-
bryos having lower Z-scores than non-biopsied embryos, however stratifying
cycles by date of retrieval revealed that this trend was solely driven by re-
trievals taking place before 2013 with no difference observed among subse-
quent cycles (Table I). There was no correlation between embryos having
undergone biopsy and the likelihood of SGA (coeff. 0.08, p¼0.2), LBW (co-
eff. 0.06, p¼0.9), VLBW (coeff. -0.1, p¼0.87), or preterm delivery (coeff.
-24, p¼0.98). There was a significant correlation between embryos having
undergone biopsy being less likely to result in a macrosomic neonate (coeff.
-0.17, p¼0.04).
CONCLUSIONS: Neonates born from embryos that were retrieved prior

to 2013 that underwent biopsy had a lower birthweight for sex and gestational
age than those born from non-biopsied embryos; however, this trend was not
observed among embryos retrieved and biopsied after 2013. This may reflect
a change in embryo biopsy technique, culture, embryo stage at biopsy, or pa-
tient population undergoing PGS/PGD. The benefits of embryo selection and
facilitating single embryo transfer and the subsequent reduction in multiple
gestation pregnancies appear to outweigh the short-term perinatal effects of
embryo biopsy.
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IDENTIFICATION OF PATIENTS PRESENTING FOR
PREIMPLANTATION GENETIC DIAGNOSIS: TRENDS
IN RISK ASCERTAINMENT FOR SINGLE GENE
TESTING AND IMPACT OF EXPANDED CARRIER
SCREENING. J. C. Gay,a E.M. Armenti,b R. Cabey,a D. Goldberg-Stras-
sler,a A. Jordan,b T. Escudero,b S. Munne.c aGenetic Counseling, Reproge-
netics, Livingston, NJ; bReprogenetics, Livingston, NJ; cCooperGenomics,
Livingston, NJ.

OBJECTIVE: To document andmeasure observable trends in how patients
present for preimplantation genetic diagnosis (PGD) testing. To identify in-
dications for testing among patients pursuing preimplantation genetic diag-
nosis (PGD) for single gene disorders.
DESIGN: Initial ascertainment of reproductive risk for SGD was recorded

and categorized for patients who completed single gene PGD testing between
2014 and 2016.
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MATERIALS AND METHODS: During the 3 year time period, 870
unique patients completed at least one cycle of PGD testing for single gene dis-
orders. Cases were characterized by the initial method of identification of the
reproductive risk for the single gene disorder of interest. (personal/family his-
tory, standard routine carrier screening, or expanded carrier screening panels).
Cases for which the initial ascertainment of risk for the single gene disorder
was not able to be determined were excluded from analysis.

RESULTS: Overall, the number of unique patients who completed PGD
testing for single gene disorders increased from 246 to 330 from 2014 to
2016. Among these 869 cases, 538 couples were identified as at risk to have
a child with a single gene disorder by family history of an affected individual,
85 by standard routine carrier screening as per ACOG/ACMG guidelines, and
160 by expanded carrier screening panels. 86 patients were excluded from
analysis for reasons cited above. From 2014 to 2016, the percentage of PGD
cases first identified by expanded carrier screening increased from 17.24%
to 20.27%. The percentage of cases first identified by an affected individual
in the family did not noticeably decrease during that time (68.10% in 2014,
67.91% in 2016). Excluding the 294 cases performed for autosomal dominant
conditions, which would not be detected via carrier screening the percentage
of cases first identified by expanded carrier screening increased from 26.49%
to 34.86%. The number of cases first identified by presence of an affected rela-
tive in the family decreased from 50.99% to 45.14%.

CONCLUSIONS: As the availability and uptake of expanded carrier
screening has increased in recent years, so has the number of couples pursu-
ing PGD testing for single gene disorders. This shift in clinical practice has
had a measurable impact on the patient population pursuing IVF with PGD,
particular surrounding initial ascertainment of risk as studied here. It is sug-
gestive that as expanded carrier screening continues to increase, the percent-
age of patients presenting for IVF and PGD prior to having an affected
pregnancy/child may also increase. Awareness of this growing and changing
PGD patient population is beneficial for IVF providers and clinical labora-
tories in order to adapt their practices and provide appropriate anticipatory
guidance for successful patient care.
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AN OPT-OUT APPROACH TO EXPANDED CARRIER
SCREENING (ECS) INFORMS PATIENT AND CLINI-
CIAN DECISION MAKING AND IDENTIFIES MORE
PREIMPLANTATION GENETIC DIAGNOSIS (PGD)
APPROPRIATE CASES. P. B. Parker,a D. J. Kaser,b T. Molinaro,b

R. T. Scott, Jr.,b J. M. Franasiak.b aThomas Jefferson University Hospital,
Philadelphia, PA; bIVI/RMANJ, Thomas Jefferson University, Basking
Ridge, NJ.

OBJECTIVE: Patients seek fertility care to increase the probability of hav-
ing a healthy child. ACOG recently published committee opinions which
highlight the use of ECS in the era of genomic medicine as a crucial part
of preconception counseling that should be offered before a pregnancy is
conceived. For patients seeking infertility care a unique opportunity exists
for this counseling, screening, and, if appropriate, treatment in the form of
PGD. We sought to determine whether an opt-in or an opt-out approach to
ECS identified more carriers and PGD appropriate cases.

DESIGN: Retrospective cohort study
MATERIALS AND METHODS: All new infertility patients seen at a large

academic affiliated private practice from quarter 1 of 2011 to quarter 4 of 2016
were included. Until the 3rd quarter of 2015 the practice employed an opt-in
approach to ECS and offered ECS as an option in addition to standard ethnic-
based preconception testing. The ECS test utilized was dictated by patient pref-
erence and/or insurance coverage. During the 3rd quarter of 2015 the practice
changed policy to an opt-out approach to ECS and patients were required to
decline that method of testing. The default test was a sequencing-based ECS
along with follow-up discussion with a genetic counselor.

RESULTS: Over the study period 24,329 new infertility patients were seen
and 18,541 ECS tests were ordered, including tests for both the male and fe-
male partner. Of these, 2,449 tests were not performed, typically because the
patients decided not to pursue further treatment. The rate of incomplete tests
was higher once the opt-out policy was implemented (p<0.05). There were
15,880 ECS tests with results, 5,738 of which were positive for one or
more condition. There was an increase in the rate of positive test per ECS or-
dered after the opt-out policy was initiated with use of the sequencing-based
ECS as the default. Finally, of the couples tested, there was an increased rate
of PGD recommendation as part of the first IVF cycle plan after implemen-
tation of the opt-out approach (p<0.05).

CONCLUSIONS: These data suggest that an opt-out approach to ECS al-
lows physicians and patients to have a more comprehensive and informed

preconception work-up and results in the opportunity for couples to have
the option for PGD in an increased number of cases. With nearly 15,000
documented genes involved in human disease, genomic medicine represents
an area of rapid growth and innovation. ECS allows fertility treatment teams
to be involved on the front line of this innovation and empower patients in
their decisions to build a healthy family. An opt-out approach to ECS as a
part of preconception counseling presents a method of balancing the burden
of care with the benefit provided through increased knowledge and ability for
intervention with PGD when appropriate.
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COUNSELING EXPERIENCE WITH INCIDENTAL
CANCER GENES IN EXPANDED CARRIER
SCREENING. K. K. Wong, L. Bucheit, K. Ready,
E. W. Denne, K. E. Kaseniit, C. G. Artieri, D. Muzzey. Coun-
syl, South San Francisco, CA.

OBJECTIVE: To examine counseling experience with incidental cancer
genes in expanded carrier screening (ECS).
DESIGN: ECS identifies couples at risk for transmitting a genetic condi-

tion to their offspring. While carriers for most genes on ECS do not experi-
ence symptoms, mutations in certain genes, such as ATM and NBN, may
predispose patients to an increased risk for cancer (IRC). We analyzed Coun-
syl’s counseling experience to determine whether counseling patterns
differed in patients with IRC.
MATERIALS AND METHODS: Our analysis included 152,973 individ-

uals who had undergone routine carrier screening of up to 108 genes using
Counsyl’s results workflow: patients were contacted in accordance with
our privacy policy to view their results online with tailored informational
videos and request genetic counseling (GC). GCs are available on-demand
or by appointment.
Consult rates were compared among carriers of mutations in IRC genes

(ATM and NBN) and non-IRC genes. The 13 genes with fewer than 10
observed carriers were omitted from the analysis. Carriers within at-risk cou-
ples were also excluded. IRC genes were determined based on 2017 National
Comprehensive Cancer Network guidelines.
RESULTS:ATM andNBN carrierswere significantlymore likely to pursueGC

than carriers of non-IRC genes. Specifically, 32% of NBN and 27% of ATM car-
riers pursued GC as compared to the non-IRC average of 20% (p¼0.0086). We
observed no significant preference for on-demand vs. scheduled consultation as
45% of ATM and 56% of NBN carriers pursued on-demand GC, compared to
48% amongst non-IRC gene carriers (p> 0.05 in both cases). Furthermore, me-
dian consult times across all Counsyl-facilitated GC sessions for ATM (13 mi-
nutes) and NBN carriers (10 minutes) were not significantly different from the
overall median consult time (10 minutes; p > 0.05 in both cases).
CONCLUSIONS: Carriers of IRC genes are more likely to seek GC, sug-

gesting that personal health implications are an important determinant of pa-
tients’ desire for additional information. Clinicians should also consider
havingGC resources readily available to provide support for carriers with IRC.
Supported by: Study funded by Counsyl Inc.
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ASSESSMENT OF SOCIETY ASSISTED REPRODUC-
TIVE TECHNOLOGY (SART) FERTILITY CLINIC
WEBSITES ON MENTAL HEALTH AND COMPLE-
MENTARY MEDICINE RESOURCES. T. Zore,a,b

N. Joshi,a,b S. B. Schon,c P. Masson,d J. L. Chan.b aObstetrics and Gynecol-
ogy, University of California Los Angeles, Los Angeles, CA; bOB/GYN, Di-
vision REI, Cedars-Sinai Medical Center, Los Angeles, CA; cUniversity of
Michigan, Ann Arbor, MI; dUniversity of Pennsylvania, Philadelphia, PA.

OBJECTIVE: Psychological distress is common in patients who are
seeking care for infertility (1). However, there is little data on the information
provided to patients on fertility clinic websites regarding mental health ser-
vices and complementary medicine resources. Our objective was to evaluate
the availability and context of information regarding mental health services
and complementary medicine resources on SART-member clinic websites.
DESIGN: Cross-sectional evaluation
MATERIALSANDMETHODS: Between 3/2017-4/2017, SART-member

clinics were systematically examined by 2 separate reviewers. Websites were
surveyed for size/type of practice, location, availability of on-site mental
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health professionals, psychological resources or in-house complementary
medicine programs available regarding exercise, nutrition and acupuncture.
Chi-square tests were used to evaluate the differences between the groups.

RESULTS: Of the 376 websites evaluated, 79% were private practice and
21% were academic. 30% of clinics performedR500 cycles a year and 70%
performed<500 cycles a year. Overall, 48% of clinics offered psychological
resources but only 22% had an on-site mental health professional available to
patients in their practice. Large volume clinics (R500 cycles) were more
likely to offer psychological resources than small volume clinics (<500 cy-
cle) (66% vs 42%, p < 0.001). However, small volume clinics were more
likely to offer on-site mental health resources compared to large programs
(33% vs. 18%, p¼0.002) and wellness programs for exercise or yoga (25%
vs 13%, p¼0.007). There was no difference between large and small volume
clinics on whether they offered wellness programs for acupuncture or nutri-
tion. There was no difference between academic and private clinics on
whether they offered mental health resources, an on-site mental health pro-
vider or any of the complementary medicine programs.

CONCLUSIONS: Despite data that show that psychological distress is com-
mon during fertility treatments, less than half of all SART fertility clinic web-
sites provided psychological resources for patients online and even fewer had
on-site mental health providers. Additionally, complementary medicine pro-
grams that specifically mentioned resources for nutrition, exercise and acupunc-
ture were extremely limited. As the Internet continues to become a primary
source of information gathering for patients, it will be imperative for fertility
websites tomaintain thoroughmental health andwellness resources for patients.

Reference:
1. Pasch LA, Holley SR, Bleil ME, et al. Assessing the needs of fertility

treatment patients and their partners: are they informed of and do they
receive mental health services? Fertil Steril 2016;106:209-215.
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FACTORS ASSOCIATED WITH FAMILY BUILDING IN
CANCER SURVIVORS. J. R. Ho,a J. R. Gorman,b

B. W. Whitcomb,c J. M. Bouknight,d I. Su,e K. Chung.a aUSC
Keck School of Medicine, Los Angeles, CA; bOregon State Uni-
versity, Corvallis, OR; cUniv. of Massachusetts Amherst, Amherst, MA; dUniv.
of Alabama Birmingham, Birmingham, AL; eUC San Diego, San Diego, CA.

OBJECTIVE: To test if fertility concerns are associated with subsequent
family building behavior (FB) in cancer survivors. To determine demo-
graphic and socioeconomic factors associated with FB.

DESIGN: Prospective cohort
MATERIALS AND METHODS: Female young adult cancer survivors

ages 18-44 were recruited to FIRST, a national registry to study reproductive
outcomes after cancer. Participants filled out annual online questionnaires. We
measured reproductive concerns (Reproductive Concerns After Cancer Scale
[RCAC] at Year 1 of follow up and FB (attempting pregnancy, becoming preg-
nant, adoption, or visiting a fertility specialist) at Year 2. The RCAC has 6 do-
mains (partner disclosure of fertility status, child’s health, personal health,
fertility potential, pregnancy, and acceptance of possibly not having children).
Higher scores (range 0-6) reflect greater concerns. Multivariable logistic
regression models were used to test associations between Year 1 RCAC scores
and subsequent FB at Year 2, while controlling for confounding.

RESULTS: The 228 participants included in the analysis had amean age of
32.8 years (SD 5.8) and were 6.8 years from their diagnosis (SD 4.8). The
most common cancers were hematologic (34%) and breast (30%). 80%
had chemotherapy, 50% had radiation, and 13% had prior oophorectomy
or hysterectomy. Between Year 1 and 2, 25 (11%) attempted FB. 10.4% at-
tempted pregnancy or became pregnant, 0% adopted children, and 7.3%
visited a fertility specialist. While 2.4% of the cohort had high overall con-
cerns (RCACR4), 47.8% had high fertility concerns. Women with high
fertility concerns were more likely to undertake FB (p¼0.02). The other 5
domains were not associated with FB. Unpartnered women were more likely
to report high fertility concerns (p¼0.04) but less likely to undertake FB
(p¼0.02). Cancer and other demographic and reproductive characteristics
were not associated with FB. In a multivariate analysis, high fertility con-
cerns (OR 3.1, CI¼1.2-7.9) and partner status (OR 4.1, CI¼1.3-12.8) re-
mained significantly associated with FB.

CONCLUSIONS: High fertility concerns are predictive of subsequent
family building behavior in reproductive-aged female cancer survivors.
The RCAC fertility subscale identifies women most likely to pursue FB after
cancer treatment and may help predict which women will be most likely to
benefit from fertility preservation prior to cancer treatments.

Supported by: HD 080952-03, UL1 RR024926 pilot.
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INFORMATION SHARING MOTIVATIONS PREDICT
CHANGEINADJUSTMENTOFCHILDRENCONCEIVED
VIA ASSISTED REPRODUCTION. M. Chen,a R. Arocho,b

M.A. Rueter.a aUniversity ofMinnesota, St. Paul,MN; bOhio State
University, Columbus, OH.

OBJECTIVE: To examine the effect of parental motivations for sharing, or
not sharing, medically assisted reproduction (MAR) information with chil-
dren on change in psychosocial adjustment from childhood to adolescence.
DESIGN: Longitudinal correlational study of 182 MAR-conceived (IVF,

ICSI, or IUI) children (Wave 1: M age ¼ 8.47 years; Wave 2: M age ¼
13.38 years).
MATERIALS AND METHODS: Parents reported the dependent vari-

able, adolescent psychosocial adjustment, at Wave 2 on Child Behavior
Checklist internalizing (a ¼ .84), externalizing (a ¼ .89), and atten-
tion problems (a ¼ .83) subscales. The independent variable was
parental information sharing motivations. Parents of children aware
of MAR conception (n ¼ 100 children) rated their motivations for in-
formation sharing (1 ¼ Not at all the reason, 5 ¼ A main reason) on
the Disclosure Motivations Questionnaire (DMQ). The DMQ’s Perme-
able Information Boundary (PIB) subscale assessed how much having
open family communication was a motivation (4 items; a ¼ .66). The
Preemption (PE) subscale assessed information sharing to prevent
others from first telling the child (2 items; a ¼ .67). Parents of chil-
dren unaware of MAR conception (n ¼ 82 children) rated their moti-
vations for not sharing using the Nondisclosure Motivations
Questionnaire (NMQ). The NMQ’s Relationship Maintenance (RM)
subscale assessed not sharing to protect family members (5 items; a
¼ .71). The Self-Protection (SP) subscale assessed not sharing to pro-
tect parents’ identities (4 items; a ¼ .84). Covariates included child-
hood (Wave 1) psychosocial adjustment (internalizing a ¼ .76,
externalizing a ¼ .84, attention problems a ¼ .79), child donor status,
age, and sex. With covariates controlled, the association between each
motivation type and adolescent adjustment was tested using four sepa-
rate autoregressive structural equation models (PIB, PE, RM, and SP
models).
RESULTS: For adolescents aware of their MAR conception, PIB motiva-

tions negatively related to relative change in adjustment problems from child-
hood to adolescence (b ¼ -.24, p ¼ .040) after controlling covariates. PE
motivations positively related to change in adjustment problems (b ¼ .23,
p ¼ .019). For adolescents unaware of their MAR conception, RM motiva-
tions negatively related to change in adjustment problems (b ¼ -.28, p ¼
.002), whereas SP motivations positively related to change in adjustment
problems (b ¼ .46, p < .001).
CONCLUSIONS: Parents’ motivations for sharing or not sharing informa-

tion about MAR conception with their children may have long-term positive,
or negative, effects on child psychosocial adjustment.
Supported by: University of Minnesota (UMN) Agriculture Experiment

Station, UMNGrant-in-Aid, UMNCollege of Education &Human Develop-
ment Research Development Investment Grant, National Science Foundation
Graduate Research Fellowship (Grant No. DGE-1343012).

Unadjusted and Adjusted Odds for Family Building in Cancer Survivors

Unadjusted OR Adjusted OR

RCAC Fertility
concerns

No Ref Ref

Yes 3.1 (1.2-7.9) 3.4 (1.3-9.2)
Age <32 Ref Ref

%32 1.35 (0.57-3.2) 1.01 (0.4-2.8)
Previous

oophorectomy
or hysterectomy

No Ref Ref

Yes 0.21 (0.03-1.6) 0.33 (0.04-2.7)
Partner status No partner Ref Ref

Partner 3.3 (1.2-9.3) 4.1 (1.3-12.8)
Income %$50,000 Ref Ref

>$50,000 1.1 (0.5-2.1) 0.83 (0.3-2.0)
Education Did not

complete
college

Ref Ref

College grad 2.1 (0.9-4.9) 1.86 (0.7-4.8)
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‘AGE IS JUST A NUMBER:’ HOW CELEBRITY-
DRIVEN MAGAZINES MISREPRESENT FERTILITY
AT ADVANCED REPRODUCTIVE AGES. S. Willson,a

K. N. Goldman.b aNew York University School of Medicine,
New York, NY; bNew York University Langone Medical Center, New
York, NY.

OBJECTIVE: Reproductive-aged women frequently overestimate the
likelihood of fertility at advanced reproductive ages resulting in the devas-
tating consequence of unintended childlessness. We hypothesize that popular
media over-represents celebrity pregnancies at advanced reproductive ages
and thus contributes to public misconceptions surrounding age-related
fertility decline. We sought to characterize the depiction of fertility and preg-
nancy among celebrities in widely-consumed mainstream print media.

DESIGN: Quantitative and qualitative analysis of three top-read print
magazines targeting reproductive-aged women.

MATERIALS AND METHODS: Three top-read print magazines target-
ing reproductive-aged women were identified using publicly available demo-
graphic data: US Weekly, Cosmopolitan, and People Magazine. All archived
magazines from January 2010 to January 2014 were systematically reviewed
for any mention in text or photo of pregnancy, infertility, use of assisted
reproductive technology (ART), gestational carrier (GC), or adoption. Depic-
tions of mothers with children under the age of 2y at the time of publication
and mentions of pregnancy-related health risks were recorded.

RESULTS: In total, 416 print magazines met inclusion criteria and were
analyzed, with a total of 1,894mentions related to fertility, pregnancy, ormoth-
erhood. Fertility was highlighted on nearly 1/3 of magazine covers. 240 indi-
vidual celebrities received at least one fertility-related mention, with a mean
and median age at mention of 35 y. The majority (56%) of women mentioned
were AMA. In total, only 2 subjects (<0.008%) were reported as having used
ART; this number increased to 6 (0.03%) when including celebrities publicly
known to have used ART. Among all AMAwomen (n¼135), 10 (7%) were
mentioned as having adopted children, and 5 (4%) used GC. There was no
mention of infertility prior to adoption/GC. 45 women were over the age of
40 years (33%); 10 used adoption or GC, and only 2 women (4%) over 40
were mentioned as utilizing ART with autologous oocytes. 7 subjects over
the age of 44 years were depicted as pregnant or having delivered healthy in-
fants with no mention of ART. The use of donor gametes received no mention.
All magazines containedR 1 mention of contraception through sponsored ad-
vertisements, while only 10 magazines (2%) mentioned any form of ART.
There were no mentions of AMA pregnancy-related health risks.

CONCLUSIONS: Widely-consumed popular media downplays the
impact of age on fertility and glamorizes pregnancy at advanced ages. Mag-
azines concurrently advertise contraception contrasted with fertility at
advanced reproductive ages, with rare or no mention of ART, donor gametes,
or AMA-related health risks. Magazine content reflects a continued stigma
surrounding the use of ART and further the public’s misconceptions about
fertility at advanced reproductive ages. This depiction perpetuates the gen-
eral notion that fertility is ‘flexible’ and is highly damaging to young women.
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OPIOID PRESCRIBING PATTERNS AFTER EGG
RETRIEVAL. P. Bortoletto,a M. Prabhu,b E. Garry,c

K. F. Huybrechts,d R. M. Anchan,a B. T. Bateman.a aBrigham
and Women’s Hospital, Boston, MA; bMassachusetts General
Hospital, Boston, MA; cUniversity of North Carolina at Chapel Hill, Chapel
Hill, NC; dDivision of Pharmacoepidemiology and Pharmacoeconomics,
Brigham and Women’s Hospital, Boston, MA.

OBJECTIVE:We sought to describe opioid prescribing patterns following
egg retrieval (ER).

DESIGN: A retrospective cohort of commercially insured patients from
the Truven Marketscan database from 2003-2014.

MATERIALS AND METHODS: We identified a cohort of women who
underwent egg retrieval (CPT code 58970) and had filled no more than 1
opioid prescription in the 12 weeks prior to ER (in order to exclude
chronic opioid users). We also excluded women with a diagnosis of
opioid or substance use disorders. We assessed for factors that might in-
fluence the decision to prescribe opioids including mood or anxiety dis-
order, smoking, use of SSRIs/TCAs, pelvic pain or endometriosis.
Patient age, region, and year of ER were also captured. The outcomes
of interest were i) proportion who filled an opioid prescription within 3
days of ER and ii) quantity dispensed, expressed as oral morphine equiv-
alents (median, interquartile range [IQR]). Differences in the frequency

of opioid fill by patient characteristics were tested using a chi-squared
test.
RESULTS: A total of 57,727 women had an ER meeting criteria for anal-

ysis. Their mean age was 34.9 (standard deviation 4.8), 2.8% had a diagnosis
of anxiety, 3.0% had a diagnosis of mood disorder, 5.7% used SSRI/TCA’s,
and 5.5% had a diagnosis of endometriosis. Among women having an ER,
11.9% (6,885/57,727) had a post-procedure opioid fill. The most frequently
prescribed opioids were hydrocodone (48.8%), codeine (22.5%), and oxyco-
done (17.4%). The median (IQR) oral morphine equivalents prescribed after
ER was 90 (50-125) mg, or 18 tablets of hydrocodone 5 mg. Women with
mood disorders, smoking history, or SSRI/TCA use were more likely to fill
an opioid prescription, compared to their counterparts without these diagno-
ses. The frequency of opioids filled over time varied from a low of 10.3% in
2003 to a high of 13.6% in 2006, and was 12.1% for the last year in the study
period (2014). Opioids filled after ER varied significantly by region, from a
high of 21.2% in the South to a low of 5.3% in the Northeast.
CONCLUSIONS: Whereas only a small proportion of women fill a pre-

scription for opioids after ER, those who do receive a large quantity of opi-
oids. This suggests a disconnect between expected procedural pain and
provider prescribing patterns for this subgroup of patients. Patients with a
concurrent diagnosis of mood disorder or users of antidepressents were
more likely to fill opioid prescriptions, and significant differences existed
by region. As most patients tolerate the procedure without using opioids,
this should prompt physiciains who routinely prescribe these medications
to reevaluate this practice.
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QUALITY OF LIFE AND DEPRESSION IN POLYCY-
STIC OVARY SYNDROME. E. A. Greenwood,a

L. Pasch,a R. S. Legro,b,c M. Cedars,d H. Huddleston.a aUCSF,
San Francisco, CA; bPenn State University College of Medi-
cine; cReproductive Medicine Network, New Haven, CT; dUCSF, San Fran-
cisco, CA.

OBJECTIVE: Polycystic ovary syndrome (PCOS) has known pronounced
quality of life effects in the domains of emotional, body hair, infertility,
weight, and menstrual problems. The purpose of this study is to examine
PCOS-related quality of life in depressed and non-depressed PCOS patients.
DESIGN: Secondary analysis of a randomized clinical trial
MATERIALSANDMETHODS: 725 women ages 18-40 with PCOS-Rot-

terdam, desiring pregnancy, were enrolled in the Pregnancy in Polycystic
Ovary Syndrome II (PPCOSII) clinical trial comparing letrozole and clomid.
Anthropometric data and hirsutism assessment by modified Ferriman-Gall-
wey (mFG) scores were obtained. Depression was assessed by the self-
administered Patient Health Questionnaire (PHQ), using a validated cutoff
algorithm. The PCOS Health-Related Quality of Life (PCOSQ) survey, a
validated 26-item questionnaire, was self-administered. PCOSQ scores
were calculated for each of five domains: Emotional, Body Hair, Infertility,
Weight, andMenstrual Problems. Domain scores range from 1-7, with 1 indi-
cating poorest function and 7 optimal function. Two-sided t-tests compared
PCOS QOL symptom scores between depressed and non-depressed patients.
Linear regression models assessed the impact of a depression diagnosis on
PCOSQ domain scores, controlling for age, BMI and mFG score.
RESULTS: 63/725 (8.7%) of women met the criteria for clinically signif-

icant depression. Depressed patients reported significantly lower scores (i.e.
poorer function) on all five domains, compared to patients without depres-
sion: Emotions (3.1 vs 4.6), Weight (2.0 vs 3.5), Infertility (1.9 vs 3.0),
BodyHair (3.5 vs 4.2), Menstrual Problems (3.2 vs 4.1); p<0.001. Depressed
PCOS patients reported greater sense of lacking of control over their PCOS
than patients without depression. In a multivariate analysis controlling for
age, BMI and mFG scores, women with depression reported lower quality
of life in all domains.

Effect of depression on PCOS QOL domain scores. *Analysis controlled for

age, BMI, hirsutism score.

Domain Coefficient 95% CI p-value

Emotions -1.36 (-1.66, -1.07) <0.001
Body Hair -0.49 (-0.83, -0.15) <0.001
Weight -1.28 (-1.68, -0.89) <0.001
Infertility -1.00 (-1.35, -0.65) <0.001
Menstrual Problems -0.83 (-1.11, -0.56) <0.001
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CONCLUSIONS: Depression is associated with poor subjective quality of
life from PCOS symptoms. This finding remained after controlling for objec-
tive measures of symptoms including weight and hirsutism. Although the di-
rection of the effect cannot be determined, these findings may suggest that
depression colors the subjective experience of PCOS symptoms. Treatment
of depression may improve subjective assessment of symptoms and quality
of life in patients with PCOS.

LEIOMYOMA 2
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REGULATION OF PD-1 AND LEPTIN RECEPTOR
EXPRESSIONBYESTROGENTHROUGHAKT3 INHU-
MAN UTERINE FIBROIDS. A. El Andaloussi,a A. Al-
Hendy.b aOb/Gyn, Augusta University, Augusta, GA; bOB/
GYN, Dept of Obstetrics & Gynecology, Augusta, GA.

OBJECTIVE: To study the regulation of PD-1 expression by estrogen and
its cross talk with Leptin receptor through AKT3 in human uterine fibroids.

DESIGN: In vitro laboratory study with the use of human uterine fibroid
(UF) cells.

MATERIALS ANDMETHODS: To verify our hypothesis, we stimulated
HuLM and primary UF patients cells (n¼7) with E2 conjugated with BSA
(E2-BSA, is too large to enter the cells and thus cannot bind to nuclear
ER) at the following concentration (0.1 ; 1 and 10 nM) at three different
time point (30 mn; 1h and 2h). The expression of PD-1, PD-L1, anti-TNFa
and anti-TGFb by intracellular staining was analyzed by FACS. Q-PCR
was used for RNA expression analysis for PD-1, PI3K, AKT isoforms and
LepR used as marker of obesity.

RESULTS: To examine the cross-talk between ER and PD-1 through the
non-genomic pathway of E2, Stimulation of UF cells with E2-BSA signifi-
cantly induces the expression of PD-1 mRNA (5.7� 0.84) at the concentra-
tion of 0.1 nM after 1h compared to untreated control (2.2 � 0.25) (P¼
0.016). This effect reached a plateau and the concentrations of 1 and 10
nM doesn’t induce further PD-1 induction. The ER-BSA treatment had no
effect on the level of PD-L1 mRNA in UF cells. This observation was sup-
ported by FACS analysis based on the mean fluorescence intensity of PD-1
in UF cells (77136 � 585.4) versus the untreated control (36183 �
2917.5) (P¼ 0.035). Downstream of PD-1, the PI3K expression level was
induced significantly after 30 mins at 0.1 nM of E2-BSA (0.084 � 0.0014)
vs. the control cells (0.029 � 0.001) (P¼ 0.0009). For AKT, we analyzed
the three isoforms AKT1, AKT2 and AKT3 separately. Surprisingly E2-
BSA induced marked up-regulation (300 fold increase) of AKT3 after 30
mins of stimulation with 0.1 nM of E2-BSA (300.25� 106.6) vs. the unsti-
mulated control (1.38� 0.24) (P¼ 0.008). E2 mediated modest induction
of AKT1 and no effect on AKT2 (P¼0.07) compared to untreated control.
E2-BSA induced a significant increase of LepR (14.68 � 4.6) vs. (0.22�
0.01) under the same conditions. This results is suggesting the cross-talk
of non-genomic ER, PD-1 and LepR through AKT3, which are eventually
mediate proliferation of UF cells.

CONCLUSIONS: Our work presents novel immunomodulatory functions
of estrogen in human UF. Our study introduces interconnection among three
majors and important pathways in the pathogenesis of UF Targeting AKT3
directly or indirectly through PD-1, might represent a novel effective anti-
fibroid immunotherapeutic strategy.
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A CONTROLLED TRIAL ON UTERINE FIBROIDS
TREATMENT COMPARING AROMATASE INHIBITOR
PLUS GNRH ANALOGUE VERSUS ULIPRISTAL
ACETATE. F. Scarpellini,a M. Sbracia.b aCERM, Rome,
Italy; bCERM-Hungaria, Roma, Italy.

OBJECTIVE: We have previously showed that combined treatment of
uterine fibroids with the aromatase inhibitor Anastrazole plus GnRH
analogue (Goserelin) is an effective therapy in thesewomenwith a fast reduc-
tion of uterine volume and related symptoms especially uterine bleeding. In
this controlled study we compared this treatmen with Ulipristal acetate that
recently has been introduced in the treatment of fibroids.

DESIGN: A controlled randomized trial on women with uterine fibroids
MATERIALS AND METHODS: 63 women with symptomatic uterine fi-

broids All patients did not undergo surgery and were medically treated. The
mean age of women was 39.1 + 2.0. The women were assigned to the com-

bined treatment group or to the Ulipristal group by a computer generated
sequence. 30 women were treated with Anastrazole 1 mg/die plus Goserelin
3.6 mg/month. 33 women were treated with Ulipristal acetate 5.0 mg/daily.
The women of the two groups were followed up during the treatment, under-
going to serial the assessment ultrasound scan of uterine and fibroids dimen-
sions as well as side effects record.
RESULTS: The two groups of patients did not show statistical significant

differences for any of epidemiological data. The time of pain symptom
disappearance was shorter in the group treated with the combined therapy
than in the Ulipristal group (2.8�0.9 vs 4.1�1.2, P<0.01). After three
months treatment there was a significantly bigger reduction in uterine and
fibroids volume in the women treated with the combined therapy than in
the Ulipristal group (41.8% vs 14.3%, P<0.01). The side effects rate
observed was significantly lower in the patients treated with the combined
therapy than controls especially regarding uterine bleeding during treatment
(3.3% vs 30.3%; P<0.01).
CONCLUSIONS: The combined treatment of uterine fibroids with Anas-

trazole plus GnRH analog showed better results than Ulipristal acetate group
with a bigger fibroids reduction, in a shorter time and with lower side effects,
especially for uterine bleeding The combined treatment seems to be the treat-
ment of choice in thesewomen even though these data should be confirmed in
larger study.
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SYNERGISTIC EFFECTS OF SIMVASTATIN AND
ULIPRISTAL ACETATE ON UTERINE
LEIOMYOMA. M. Malik,a W. H. Catherino,a

A. Laknaur,b M. Ali,b A. Al-Hendy,b J. Segars,c

M. A. Borahay.d aOB/GYN, Uniformed Services University of the Health
Scienc, Bethesda, MD; bOB/GYN, Augusta University, Augusta, GA; cOB/
GYN, Johns Hopkins School of Medicine, Baltimore, MD; dObstetrics and
Gynecology, Johns Hopkins University, Baltimore, MD.

OBJECTIVE: Human fibroids are highly prevalent uterine tumors
composed of proliferating transformed myometrial cells and excessive disor-
dered extracellular matrix (ECM). The gonadal hormone progesterone is
known to induce and maintain leiomyoma growth. Simvastatin, primarily
used to treat hyperlipidemia, was recently shown to have anti-proliferative
and pro-apoptotic effect on leiomyoma cells and xenograft model. Moreover,
simvastatin is thought to modulate progesterone levels. Our objectives are to
examine effect of simvastatin on ECM production and leiomyoma stem cells,
and evaluate the combined effect of simvastatin and ulipristal acetate (UPA),
a progesterone receptor modulator.
DESIGN: In-vitro laboratory study
MATERIALS AND METHODS: Patient-derived leiomyoma cell lines

were treated with simvastatin at different concentrations for 24 and 48 hours.
Expression of ECM proteins and regulating pathways was determined using
western blot. Patient-derived stro-1+/CD44+ tumor initiating stem cells were
treated with simvastatin, UPA and combinations for 48 hours. Proliferation
was examined using MTT assay.
RESULTS: Simvastatin affected the expression of collagen 1A

(COL1A) in leiomyoma cells, as early as 24hrs of treatment. A clear con-
centration dependent effect was observed at 48hr of exposure, with leio-
myoma cells demonstrating a 2.5-fold (0.4 +/- 0.03) reduction in COL-
1A at 10-7M simvastatin, compared to untreated controls. At similar con-
centration and time point, versican (VCAN) was reduced by 1.25-fold
whereas fibronectin (FN1) protein did not demonstrate a significant
change. Fibromodulin (FMOD) demonstrated significant change at higher
concentrations of simvastatin. A significant 2-fold decrease in transform-
ing growth factor beta3 (TGFb3) protein indicated that simvastatin may
affect the production of the ECM proteins by inhibition of the fibrosis-
inducing pathway. Its pro-apoptotic role was supported by a concentra-
tion-dependent increase in cleaved caspase-3, in treated cells. We have
previously demonstrated that leiomyoma cells exposed to UPA demon-
strated a decrease in expression of ECM proteins and various components
of the TGF pathway. Treatment of leiomyoma stem cells by simvastatin or
UPA for 48 hours inhibited proliferation with effects significant at 10-7M
(81�4% of control) and lower. With simvastatin/UPA combination, prolif-
eration was significantly inhibited to 39�25% of control at 10-7M concen-
trations.
CONCLUSIONS: Simvastatin inhibits production of leiomyoma ECM

and inhibits proliferation of leiomyoma cells. Simvastatin/ulipristal acetate
synergism appears to be a promising approach in leiomyoma therapy. To
improve efficacy, combination therapy may work by focusing on different
steps in leiomyoma cell stimulation.
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VITAMIN D SYNERGIZES THE ANTIPROLIFERA-
TIVE, APOPTOTIC, ANTIFIBROTIC AND ANTI-IN-
FLAMMATORY EFFECTS OF ULIPRISTAL ACETATE
AGAINST HUMAN UTERINE FIBROIDS. M. Ali,a,b

A. Laknaur,a S. M. Shaheen,b N. A. Sabri,b A. Al-Hendy.a aOB/GYN
Department, Augusta University, Augusta, GA; bClinical Pharmacy Depart-
ment, Ain Shams University, Cairo, Egypt.

OBJECTIVE: Uterine fibroids (UFs) are the most common gynecological
benign tumors in reproductive age women. Our group have well characterized
the role of 1, 25-dihydroxyvitaminD3 inUFmanagement showing potent anti-
fibrotic, antiproliferative and apoptotic effects both in vitro and in vivo animal
model, while its deficiency is associated with increased UF risk as in African
American women. Selective progesterone receptor modulator Ulipristal ace-
tate (UPA) is used for treatment of UF in Europe and Canada and is being
developed for UF treatment in the united states, so our objective is to explore
the combination effect on the fibrosis, apoptosis, inflammation and prolifera-
tion related markers in human leiomyoma cells and UF stem cells.

DESIGN: Laboratory study.
MATERIALSANDMETHODS: Stem cells were isolated from humanUF

tissue ,collected at time of hysterectomy, as approved by Augusta University
IRB No. 644354-6, Immortalized human leiomyoma cells (HuLM) cells and
UF stem cells were treated with or without either UPA alone (10, 100 nM) or
combination of UPA (10,100 nM) with 100 nM of active form Vitamin D3
and the growth inhibitory effect was assessed by MTT assay after 2 and 4
days. Total cell lysate from treated or untreated HuLM cells after 2 days
was examined by western blot for expression of fibrosis related markers;
collagen type 1, transforming growth factor b3 (TGF-b3) as well as apoptosis
markers cleaved PARP and Bcl2, proliferation markers Cyclin D1 and prolif-
erating cell nuclear antigen (PCNA) and finally phospho-nuclear factor NF-
Kb p65 and Receptor activator of nuclear factor kappa-B ligand (RANKL) as
pro-inflammatory markers. (P less than 0.05) is considered significant.

RESULTS: UPA 10 nM fails to show a statistically significant growth inhi-
bition after 2 and 4 days in both HuLM and UF stem cells while UPA 100 nM
showed it only onUF stem cells after 2 and 4 days, Combinational treatment of
UPA/vitamin D (10/100 or 100/100 nM) induced significant growth inhibition
on both cell types after 2 and 4 days. Furthermore, the UPA/vitamin D3 (100/
100nM)combination showed the lowest proliferationpercentage.That addition
of vitaminD to UPA induced remarkable downregulation of PCNA, CyclinD1,
TGF-b3, collagen type1, Bcl2 and RANKL protein expression level and more
upregulation of cleaved PARP expression relative to UPA 100 nM alone.

CONCLUSIONS: This is the first evidence that UPA can directly inhibit
the growth of human fibroid stem cells. Furthermore, Vitamin D and UPA
share synergistic anti-fibroid properties. This combination might have favor-
able clinical utility especially in women of color who frequently suffer from
vitamin D deficiency. Moreover, As vitamin D, unlike UPA, can be used in
continuous not cyclic fashion, it might inhibit potential fibroid regrowth in
the UPA-free intervals in long-term UPA treatment protocols.

Supported by: R01 HD046228-12,Augusta university startup package.
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ULIPRISTALACETATETREATMENTACTSTHROUGH
MEMBERS OF THE CA2+/CALINEURIN/NFAT
SIGNALINGPATHWAYAFFECTINGLEIOMYOMAHY-
DRATION HOMEOSTASIS. J. L. Britten,a M. Malik,a

T. D. Lewis,b X. Zhang,c W. H. Catherino.d aObstetrics and Gynecology, Uni-
formed Services University of the Health Sciences, Bethesda, MD; bRepro-
ductive Endocrinology & Infertility, National Institutes of Health, Bethesda,
MD; cCollaborative Health Initiative Research Program, USUHS, Bethesda,
MD; dReproductive and Adult Endocrinology, NICHD, NIH, Bethesda, MD.

OBJECTIVE: Uterine fibroids are composed of abundant extracellular ma-
trix that contributes both to tumor size and tonicity. Extracellular matrix
(ECM)protein components possess chemically hydrophilic subunits providing
sites for water sequestration. Ulipristal acetate treatment has been reported to
cause a decrease in fibroid size, though the mechanism by which this drug ex-
erts its diminutive effect on these benign tumors is notwell defined. Our objec-
tive in this study is to characterize osmoregulation by treatmentwithUlipristal.

DESIGN: Laboratory study
MATERIALS AND METHODS: RNASeq analysis of patient matched

myometrial and leiomyoma tissue samples post a 3 month trail of Ulipristal
acetate treatment. Western blot analysis and RT-PCR studies utilized to
confirm initial findings.

RESULTS: Our laboratory has demonstrated previously that nuclear factor
of activated T cells 5 (NFAT5) is expressed in greater abundance in leiomyoma
cells, supporting the hyperosmolar environment of uterine fibroid ECM. Eval-
uation of RNASequencing data of patient matchedmyometrial and leiomyoma
tissue taken from patientswho underwent treatment withUlipristal acetate for 3
months, demonstrates a 4 fold up-regulation of NFAT-5 in untreated leiomyoma
tissue compared to untreated myometrium. Conversely, treated leiomyoma tis-
sue showed a greater than 2 fold down-regulation of NFAT-5when compared to
untreatedmyometrial patient samples. NFATC1 (Ca2+/calcineurin/NFAT) is an
enzyme that determines the nuclear localization and thus the activity of NFAT
proteins. Calcium-dependent de-phosphorylation carried out by this enzyme in-
activates NFAT5. NFATC1 is down-regulated in treated leiomyoma tissue
compared to matched myometrium by up to 3 fold. Untreated tissue samples
showed an increase in the number of transcripts for NFATC1.
CONCLUSIONS: Ulipristal acetate therapy impacts the expression of

genes involved in the Ca2+/calcineurin/NFAT pathway to enhance the activity
of osmoregulatory genes and transcription factors in treated leiomyoma tissue.
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ULIPRISTAL ACETATE REGULATES PERILIPIN-2
GENEEXPRESSIONTHROUGHPROGESTERONERE-
CEPTOR ISOFORM B IN UTERINE LEIOMYOMA
CELLS. I. Okeigwe, S. Bulun, P. Yin. Obstetrics & Gyne-
cology, Northwestern University, Chicago, IL.

OBJECTIVE: Progesterone and its receptor (PR) exert a tumorigenic ef-
fect on leiomyoma cells. There are two functionally distinct isoforms of
PR: PRA and PRB. Ulipristal acetate (UPA), a selective PR modulator, has
been clinically shown to reduce the size of leiomyomas, although the exact
mechanisms are unknown. Using an unbiased ChIP-sequencing technique,
we previously uncovered perilipin-2 (PLIN2) as a novel PR target gene in pri-
mary human uterine leiomyoma cells. PLIN2, an adipose differentiation-
related protein, is a cytoplasmic lipid droplet binding protein that plays an
important role in lipid metabolism. PLIN2 has been shown to mediate cell
proliferation, apoptosis, and fibrogenic gene expression in various cell types
such as pancreatic and hepatic stellate cells; however, little is known about
the role of PLIN2 in the regulation of the growth of human uterine leiomyo-
mas. The present study aimed to test whether UPA regulates PLIN2 expres-
sion and to determine the function of PLIN2 in leiomyoma cells.
DESIGN: Basic science.
MATERIALS AND METHODS: Myometrial and leiomyoma tissues

were collected from premenopausal women undergoing hysterectomies.
We examined the impact of UPA treatment on PLIN2 gene expression and
its function in leiomyoma cells by depleting PLIN2 and PR expression via
small interfering RNA (siRNA). We also characterized the PLIN2 gene
expression patterns between leiomyoma and matched myometrial tissues.
RESULTS: We found that 75% of subjects’ leiomyoma tissue expressed

lower mRNA levels of PLIN2 compared to the adjacent myometrial tissue.
We also found that UPA treatment induced PLIN2 expression in a time and
dose-dependent manner in primary leiomyoma cells. When we knocked
down PR to determine whether ulipristal treatment induced PLIN2 expression
through PR, we found that PR siRNA dramatically decreased the total PR level
to 20%; however, it only mildly decreased PRB expression (80% of control
level), suggesting that PR siRNA may disproportionately deplete endogenous
PRAmore efficiently than PRB. Intriguingly, UPA treatment consistently stim-
ulated PLIN2 expression in the control (scrambled) siRNA group. PLIN2
expression was further increased in the PR siRNA group, suggesting that
UPA upregulated PLIN2 expression predominantly through PRB and that
PRA may function to inhibit PRB-mediated PLIN2 transcriptional activity.
Furthermore, knockdown of PLIN2with siRNA significantly increased protein
levels of proliferating cell nuclear antigen (a marker for cell proliferation).
CONCLUSIONS: We present evidence that UPA stimulates PLIN2

expression and PLIN2 represses cell proliferation in primary uterine leio-
myoma. Our findings also suggest that PRA and PRB may play differential
roles in leiomyoma growth. We speculate that PLIN2 plays an important
role in mediating the therapeutic effects of ulipristal in uterine leiomyomas.
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PERCEPTION OF FERTILITY POTENTIAL IS ASSOCI-
ATEDWITHCONTRACEPTIVE BEHAVIOR IN FEMALE
YOUNG ADULT CANCER SURVIVORS. T. N. Hadnott,a

A. C. Medica,a S. Stark,a B. W. Whitcomb,b I. Su.a aUC San
Diego, La Jolla, CA; bBiostatistics and Epidemiology, University of Massachu-
setts Amherst, Amherst, MA.
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OBJECTIVE: Little is known about factors influencing contraceptive
behavior in young adult cancer survivors. We hypothesized that survivors’
self-perceived fertility potential is associated with contraceptive behavior.
We explored if perceived fertility mediates the association between onco-
logic or reproductive characteristics and use of contraception.

DESIGN: Cross sectional study
MATERIALS AND METHODS: Participants were aged 18-41 years,

survivors of cancers diagnosed at ages 15-35, and completed primary can-
cer treatment by enrollment in the Window study on ovarian function. 480
women at risk of unintended pregnancy were included, excluding those
pursuing pregnancy, with no heterosexual intercourse in the prior year,
and/or history of hysterectomy. Participants reported data on demographics,
cancer, reproduction, and family planning, including perception of their
fertility, via online questionnaires. Perception of fertility was categorized
as more fertile/as fertile, less fertile, or infertile compared to women of
the same age.

Log-binomial regression was used to estimate the overall association be-
tween chemotherapy and contraception, adjusted for confounders (total
model). Amodel additionally including perception of fertility was run (medi-
ator-adjusted model). These models were used to estimate the proportion of
the association between chemotherapy and contraception use that is mediated
by perceived fertility, derived from comparing estimates from the total and
mediator-adjusted models.

RESULTS: The mean age of participants was 33.2+/-4.9 years with
7.6+/-5.4 years since cancer diagnosis. The most common cancer types
were leukemia/lymphoma (33%), thyroid (25%), and breast (23%). 84%
used contraception. 43% reported feeling more or as fertile, 37% felt less
fertile, and 19% felt infertile compared to women of the same age. Women
who reported feeling infertile were four-fold less likely to use contraception
(PR 4.0, 95% CI 2.5-7.4). Among demographic, cancer and reproductive
characteristics, only history of chemotherapy (PR 1.9, 95% CI 1.2-3.2)
and history of infertility (2.7, 95% CI 1.8-4.1) were associated with lower
rates of contraception.In a model with chemotherapy (PR 2.0, 95% CI
1.3-2.9) and history of infertility (PR 2.0, 95% CI 1.3-2.9), both factors
remained significantly associated with lower contraception rate. In the
mediator model that further included perception of infertility, the estimate
for history of chemotherapy was substantially attenuated (PR 1.5, 95% CI
0.9-2.4). The proportion of the association between prior chemotherapy and
lower use of contraception that is explained by perception of infertility
is 48%.

CONCLUSIONS: Survivors’ perception of their fertility potential is
related to their contraceptive behavior, rendering a need to improve accuracy
of fertility perception in this population to reduce their unintended pregnancy
risk.
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SURGICAL STERILIZATION USE IN A CONTEMPO-
RARY COHORT OF U.S. MEN AND
WOMEN. A. I. Khan,a D. Patil,b J. F. Kawwass,c

V. Zholudev,d A. Mehta.e aEmory School of Medicine, Atlanta,
GA; bEmory Urology, Sr. Biostatistician, Atlanta, GA; cReproductive Endo-
crinology and Infertility, Emory University Reproductive Center (& CDC),
Atlanta, GA; dUrology, Emory University, Atlanta, GA, Georgia; eEmory
University, Atlanta, GA.

OBJECTIVE: To compare recent demographic, clinical, and geographic
trends in the use of surgical sterilization among a contemporary cohort of
employer-based, privately insured U.S. men and women.

DESIGN: Population-based retrospective cohort
MATERIALS AND METHODS: The Marketscan Commercial Claims

database was queried using CPT, ICD9/10, and HCPCS codes to identify
all individuals who underwent vasectomy or tubal ligation (open, laparo-
scopic or hysteroscopic) between 2009 and 2015. Annual trends in surgical

sterilization use were compared using linear regression. Differences in age,
clinical characteristics, geographic distribution, employment status, and fam-
ily size for men and women undergoing vasectomy and tubal ligation, respec-
tively, were compared using unpaired t-tests and Chi-squared tests for
continuous and categorical variables, respectively. SAS v.9.4 was used for
all statistical analyses. Significance was set at p<0.05.
RESULTS: 460,372 men and 245,119 women underwent vasectomy and

tubal ligation, respectively, between 2009-2015. Techniques utilized for
tubal ligation included open (4.3%), laparoscopic (49.8%), and hystero-
scopic (31.6%) approaches. 3.3% of tubal ligation procedures were per-
formed concomitantly with C-section or other surgery. The absolute
number of vasectomies and tubal ligations declined significantly from
77,818 to 37,917 (p<0.0001) and 41,964 to 15,872 (p<0.0001), respec-
tively, during the study period. Median age at time of procedure was
37 years for both men and women. 84% of vasectomies, and 78% of tubal
ligations were performed in metropolitan statistical areas. 79% of men
undergoing vasectomy were the primary insurance policy holders of
employer-sponsored healthcare plans, compared to 60% of women who
underwent tubal ligation.
CONCLUSIONS: Vasectomy use was twice as common as tubal ligation

among the employer-based, privately insured U.S. population. A significant
decline was noted in the absolute number of surgical male and female con-
traceptive procedures performed nationwide. These trends may reflect
increased availability and favorable safety profile of other long-acting revers-
ible contraceptives, such as intrauterine devices.
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SCREENING ANTI-TUMOR DRUGS TO IDENTIFY
CANDIDATES FOR DEVELOPMENT INTO NOVEL
NON-HORMONAL CONTRACEPTIVES. C. Hanna,a

S. Yao,a J. Jensen.b aOregon National Primate Research Center,
Beaverton, OR; bDepartment of OB/GYN, OHSU, Portland, OR.

OBJECTIVE: WEE2 kinase is a critical oocyte specific regulator of
meiosis that blocks fertilization by preventing exit from metaphase II
(MII) arrest, making it an ideal target for non-hormonal contraceptive devel-
opment. A related kinase, WEE1, is essential for mitosis and somatic cell
proliferation. We evaluated two FDA-approved potential WEE1/WEE2 in-
hibitors identified by high throughput virtual screening for target specificity
between WEE1 and WEE2 and for functional biologic activity to identify a
candidate compound for future modifications into a highly specificWEE2 in-
hibitor.
DESIGN: In vitro experiments.
MATERIALS AND METHODS: Two commercially-available candidate

drugs, MK-1775 (MK) and a Bosutinib isomer (BI) were compared for
inhibitory activity against WEE1 andWEE2. Three assays were performed:
1) Enzyme-linked immunosorbent assay (ELISA) to measure the functional
activity of each compound to prevent phosphorylation of CDC2 by inhibit-
ing WEE1 and WEE2 and determine the target association for each; 2) In
vitro maturation and fertilization of bovine oocytes (n¼262) with 1.0 and
0.1 mM of MK and BI to evaluate the contraceptive potential of each
drug to prevent MII exit and fertilization; and 3) Flow cytometry, to mea-
sure a viable Cell Trace violet dye that decreases in signal intensity with
each mitotic division to evaluate cell proliferation activity over 96 hours
in somatic HEK293 cells cultured in 0, 0.01, 0.1, 1, 10, and 100 mM of
each compound.
RESULTS: 1) Both MK and BI significantly inhibitedWEE1 kinase phos-

phorylation activity [MK 70% decrease (SEM� 0.02), BI 66% (0.007)] and
WEE2 activity [MK 95% (0.06), BI 95% (0.02)] when measured by ELISA.
2) The proportion of bovine oocytes that failedMII exit during IVF (6%, con-
trols), was significantly increased by culture in the presence of 1 mM MK
(23%) and BI (31%), and 0.1 mM of MK (27%), (all p < 0.05). 3) Somatic
cell proliferation was inhibited by MK at 1 mM and above, while BI did
not affect mitosis at concentrations below 10 mM.
CONCLUSIONS: Our initial ELISA screens indicate that both MK-

1775 and Bosutinib isomer preferentially inhibit WEE2 kinase over
WEE1. However, BI showed greater specificity in biologic evaluation,
with significant inhibition of oocyte fertilization at a concentration that
did not inhibit mitotic activity of somatic cells. Structural modification
of the BI scaffold could yield a highly specific WEE2 inhibitor suitable
for evaluation as a non-hormonal contraceptive with minimal off-target
somatic effects.
Supported by: NIH 5 P51 OD011092-57 and NICHD 5 U54 HD

055744-10
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SELECTEDEFFICACYANDBLEEDING/SPOTTINGOUT-
COMES FROMTHE SECURE TRIAL: A PHASE 3 STUDY
OFAG200-15, AN INVESTIGATIONALWEEKLY TRANS-
DERMAL CONTRACEPTIVE PATCH. A. Nelson,a

A. M. Kaunitz,b R. Kroll,c J. A. Simon,d A. N. Poindexter,e J. A. Chiodo,f

L. Flood,f E. I. Garner.f aLos Angeles Biomedical Research Institute, Los An-
geles, CA; bUniversity of Florida College ofMedicine-Jacksonville, Jacksonville,
FL; cSeattle Women’s, Seattle, WA; dGeorge Washington University School of
Medicine, Washington, DC; eBaylor College of Medicine, Houston, TX; fAgile
Therapeutics, Princeton, NJ.

OBJECTIVE: To assess selected efficacy and bleeding/spotting outcomes
with the use of AG200-15 (levonorgestrel and ethinyl estradiol patch).

DESIGN: The SECURE trial was a single-arm, open-label, 1-year (13-cy-
cle), healthcare-company funded, Phase 3, IRB-approved study conducted at
102 US sites (Clinical Trials Identifier: NCT02158572). SECURE had no
eligibility restrictions for weight or body mass index (BMI).

MATERIALS AND METHODS: Pre-specified efficacy analyses in
various subgroups were assessed using the Pearl Index (PI). Study subjects
receiving AG200-15 recorded vaginal bleeding (requiring use of at least
one tampon or sanitary pad) and spotting (requiring use of pantyliners only
or no sanitary protection) daily in electronic diaries.

RESULTS: A total of 2,031 subjects wore at least one patch and were
included in the safety population (median age 26.0 years [range, 18, 60]; me-
dian BMI 26.8 kg/m2; median weight 71.9 kg); 1,736 subjects age%35 years
were included in the efficacy analysis. A total of 2,017 subjects provided in-
formation on scheduled and unscheduled bleeding/spotting episodes by cycle
(Table 1). The PI for women%35 years of agewas 4.80 (95%CI, 3.55, 6.06).
When analyzed by BMI, the PI was 4.22 and 5.41 in women with a BMI
<26.8 kg/m2 and R26.8 kg/m2, respectively. Similarly, when analyzed by
weight, the PI was 3.83 and 5.84 in women with a weight <71.9 kg and
R71.9 kg, respectively. When analyzed by race, the PIs for subjects identi-
fying as white, black/African American, and ‘‘other’’ were 5.06, 4.52 and
3.64, respectively; whereas when analyzed by ethnicity, the PIs for subjects
identifying as Hispanic/Latino and non-Hispanic/Latino were 3.65 and 5.07,
respectively. The most common hormone-related treatment-emergent
adverse events were nausea (4.1%), headache (3.6%) and mood swings/
changes/depression (2.8%).

CONCLUSIONS: The efficacy of AG200-15, as assessed by the PI,
differed by subgroups based on BMI, weight, and race/ethnicity. The
mean number of bleeding/spotting episodes were generally similar
throughout the study, while the length of episodes generally decreased.

Supported by: This study was sponsored by Agile Therapeutics.
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EFFECT OF CERVICAL GLYCERYL TRINITRATE
CREAM ON PAIN PERCEPTION DURING COPPER T
380A INTRAUTERINE DEVICE INSERTION AMONG
PAROUS WOMEN. A. Abbas,a E. Ragb,a Y. Khamis,b

A. Abdelkader,a O. M. Shaaban,c A. Nasr.a aAssiut Women’s Health Hospi-
tal, Assiut University, Assiut, Egypt; bBeni Suef University, Beni Suef,
Egypt; cFaculty of Medicine, Assiut University, Assiut, Egypt.

OBJECTIVE: Intrauterine contraceptive device (IUD) insertion-related
pain presents an impetus beyond the decline of reproductive aged women

to use IUD for family planning. Our objective is to examine the analgesic ef-
fect of glyceryl trinitrate cream (GTN) in alleviating pain during IUD inser-
tion compared to a Placebo among parous women.
DESIGN: Randomized controlled double-blinded trial
MATERIALS AND METHODS: Reproductive-aged parous women re-

questing Copper-T 380 A IUD for contraception were considered for enroll-
ment. Eligible women for IUD insertion based on WHO guidelines were
recruited and randomized (1:1) to glyceryl trinitrate cream (GTN arm) or Pla-
cebo (NCT02708251, clinicaltrials.gov). Three minutes prior to IUD inser-
tion, 1 ml of GTN cream or placebo was applied to the cervical lip at the
planned tenaculum site, followed by 1 ml placed in the cervical canal up
to the level of the internal os using a Q-tip applicator. Neither cervical
ripening agents nor analgesics were used prior to the insertion. The study
endpoint was the participant’s self-rated pain perception utilizing a 10-cm
Visual Analogue Scale (VAS) during cervical tenaculum placement, uterine
sound and IUD insertion, then 15 minutes post-procedure. A 2 cm difference
in VAS score between both arms was considered a clinically significant dif-
ference. Other endpoints included ease of insertion score and post-procedure
participant’s satisfaction. Wilcoxon rank sum test, Chi-square test and linear
regression were utilized for analysis of the outcomes.
RESULTS: One hundred twenty women were enrolled and randomized to

GTN arm (n¼60) or placebo (n¼60). Both arms were comparable in age, par-
ity, BMI, and the prior mode of delivery. However, women in the GTN arm
were more likely to report lower VAS scores during tenaculum placement,
sound and IUD insertion (median: 2 vs. 4, p¼0.0001; 2.5 vs. 4,5, p¼0.001;
3 vs. 5.5, p¼ 0.0001, respectively). A higher ease of insertion score was
also determined among GTN arm (mean�SD: 6.9�1.15 vs. 4.7 � 1.38,
p¼0.0001). Additionally, women in the GTN arm were more satisfied by
the end of the insertion (91.4% vs. 73.6%, p¼0.003). A multivariate step
wise linear regression model was conducted, after controlling for the inter-
ventional arm, to assess if a baseline characteristic was trending increased
pain during insertion. Pain scores during IUD insertion were not affected
either by Reproductive age 30 years or more (p¼ 0.18), parity (p¼0.24), Ce-
sarean deliveries (p¼0.49), prior IUD insertion (p¼0.83), menstrual pain
(p¼0.34) or prior office gynecologic procedures (p¼0.26).
CONCLUSIONS: Application of cervical GTN cream prior to IUD inser-

tion seems to substantially alleviate the induced pain with subsequent easy
insertions.
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EFFECTS OF TRANSCERVICAL ADMINISTRATION
OF AN IODINE SCLEROSING AGENT IN
BABOONS. J. Jensen,a S. Yao,b C. Hanna,c

E. C. Mishler,d O. D. Slayden.e aDepartment of OB/GYN,

OHSU, Portland, OR; bDivision of Reproductive and Developmental Scen-
ces, Oregon National Primate Research Center, Beaverton, OR; cDivision
of Reproductive and Developmental Science, Oregon National Primate
Research Center, Beaverton, OR; dReproduction, OHSU, Beaverton, OR;
eDivision of Reproductive & Developmental Sciences, Oregon National Pri-
mate Research Center, Beaverton, OR.

OBJECTIVE: Our goal is to develop a single-treatment nonsurgical
method of female permanent contraception. We previously reported intra-
uterine infusion with polidocanol foam (PF) can create tubal occlusion and
contraception in baboons. Here, we tested transcervical administration of
Sclerodine�, an iodine-based sclerosing agent (ISA) approved for vein treat-
ment, for contraceptive potential using the baboon model.

Table 1. Mean Number of Bleeding/Spotting Episodes and Days Per Episode (�SD) By Cycle

Cycle 2 Cycle 8 Cycle 13

No. of episodes Days per episode No. of episodes Days per episode No. of episodes Days per episode

Scheduled bleeding and/or spotting 0.6�0.56 4.70�1.90 0.7�0.58 4.50�2.03 0.6�0.60 4.05�2.06
Scheduled bleeding-only 0.6�0.54 3.71�1.57 0.7�0.54 3.55�1.58 0.7�0.56 3.22�1.57
Scheduled spotting-only 0.6�0.71 1.62�1.07 0.6�0.69 1.52�0.99 0.6�0.74 1.41�0.77
Unscheduled bleeding and/or spotting 0.6�0.67 6.25�4.02 0.5�0.65 5.50�3.84 0.5�0.64 5.15�3.31
Unscheduled bleeding-only 0.4�0.58 4.66�2.96 0.4�0.56 3.96�2.52 0.4�0.54 3.74�2.25
Unscheduled spotting-only 0.5�0.71 2.20�1.72 0.4�0.65 2.18�1.81 0.4�0.64 2.09�1.73

An episode of bleeding and/or spotting was defined as one or more consecutive days of bleeding/spotting bounded on either end byR2 days of no bleeding or
spotting. Unscheduled bleeding/spotting was defined as bleeding/spotting on days when not wearing a patch.
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DESIGN: In vivo treatments in a Primate Research Center.
MATERIALS AND METHODS: We performed hysterosalpingogram

(HSG) examinations on anesthetized healthy female baboons to confirm
tubal patency, and then infused normal saline (NS, negative control,
6mL), 5% polidocanol foam (PF, positive control, 20mL), or Sclerodine�
(ISA, 3-6 mL) via the HSG balloon catheter. Females received an intramus-
cular injection of depomedroxyprogesterone acetate (DMPA, 2.0 mg/kg)
immediately after the treatment. In experiment 1, Anubis females [NS
(n¼3), PF (n¼3) ISA (n¼3)] underwent laparotomy with cornual resection
to remove one fallopian tube including the intramural segment on post-
treatment day 3, followed by necropsy for collection of the remainder of
the reproductive tract on day 30. In experiment 2, Hamadryas females
(n¼4) received ISA, followed by laparoscopy on day 3 and necropsy on
day 60 -70. The primary endpoint was the histologic appearance [epithe-
lium (intact/damaged), lumen (patent/dilated/collapsed), and subepithelial
tissue (normal/inflammation/scaring)] of the intramural fallopian tube
(IMT) at the various timepoints.

RESULTS: In experiment 1, the IMT of NS-treated (negative control) fe-
males showed intact epithelium, normal lumen, and healthy subepithelial tis-
sue at 3, and 30 days while treatment with PF (positive control) resulted in
epithelial disruption with a collapsed lumen at 3 days that progressed to com-
plete occlusion with subepithelial scaring at 30 days. Treatment with the ISA
led to epithelial cell death and lumen dilation at day 3 leading to collapse of the
lumenwith peritubular edema andmild chronic inflammation without scarring
or occlusion at 30 days. In experiment 2, at day 60, the IMT from ISA-treated
females revealed complete bilateral occlusion with scarring in one animal, and
a variety of less severe damage patterns including subepithelial scarring,
lumen narrowing and tortuosity, and chronic inflammation in the other three.

CONCLUSIONS: Compared to PF, transcervical treatment with an ISA
resulted in inconsistent patterns of tubal damage. Additional studies are
needed to fully evaluate the potential of ISAs as agents for nonsurgical per-
manent contraception.

Supported by: Bill and Melinda Gates Foundation OPP1025233,
OPP1118762; National Institutes of Health P51OD011092, P51
OD011133, U54-055744-07.
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PARADOXICAL INFLAMMATORY RESPONSES
INVOLVINGLIPOPOLYSACCHARIDE(LPS) INMONO-
NUCLEAR CELLS (MNC) OF LEAN VERSUS OBESE
WOMEN WITH POLYCYSTIC OVARY SYNDROME
(PCOS) ARE LINKED TO HYPERANDROGENISM. E. Hobeika,a

R. Considine,b A. J. Acton,b F. Gonzalez.a aObstetrics and Gynecology, Uni-
versity of Illinois at Chicago College of Medicine, Chicago, IL; bMedicine,
Indiana University School of Medicine, Indianapolis, IN.

OBJECTIVE: LPS from gut-related bacteria plays a role in obesity-related
metabolic inflammation. Circulating LPS is higher in obese women with
PCOS compared with obese ovulatory women.1 In pronounced inflammatory
conditions, repetitive exposure to proinflammatory stimuli involving LPS sup-
presses cytokine secretion in a phenomenon known as LPS tolerance.2 Andro-
gens can also suppress LPS action.3 We examined the effect of saturated fat
ingestion followed in tandem by in vitro LPS exposure on cytokine secretion
fromMNC inwomenwith PCOS comparedwith ovulatory controls; and its rela-
tionship with HCG-stimulated ovarian androgen secretion.

DESIGN: Cross-sectional study
MATERIALS AND METHODS: We studied 23 women with PCOS (13

lean; 10 obese) diagnosed on the basis of oligo- or amenorrhea and hyperan-
drogenemia, and 23 ovulatory controls (13 lean; 10 obese) all between ages
18-40. Subjects ingested 100 ml of dairy cream and received a 5,000 IU IM
injection of HCG within 5-8 days of menses. MNC isolated from blood sam-
ples drawn while fasting and 2, 3 and 5 hours after cream ingestion were then
exposed to LPS in culture. TNFa, IL-6 and IL-1b were measured by ELISA
in MNC supernatants. Androgens were measured by RIA from blood sam-
ples drawn while fasting and 24, 48 and 96 hours after HCG administration.
Insulin sensitivity was derived by ISOGTT.

RESULTS: The absolute change in cytokine secretion (pg/ml) from a fasting
baseline increased (p<0.02) in lean women with PCOS and obese controls, and
was significantly different (p<0.007) compared with lean controls and obese
women with PCOS which decreased (p<0.05) at 2 hours (TNFa: 187�48,
139�36 vs. -280�93, -221�125; IL-6: 257�89, 208�121 vs. -329�117,
-317�145; IL-1b: 435�77, 338�63 vs. -795�203, -696�175) and 3 hours
(TNFa: 264�52, 200�60 vs. -306�69, -210�176; IL-6: 238�57, 120�45 vs.

-414�79, -362�153; IL-1b: 476�85, 325�63 vs. -664�97, -581�85), and re-
turned to baseline at 5 hours (TNFa: 14�9, 12�6 vs. -8�10, -4�12; IL-6: -2�7,
5�3 vs. -6�3, -1�12; IL-1b: 9�9, 8�9 vs. -4�7, -4�9). Compared with
weight-matched controls,womenwithPCOSexhibited a greaterHCG-stimulated
area under the curve (AUC) for testosterone (T) (lean: 6324�606 vs. 3430�399,
p<0.002; obese: 7639�1135 vs. 3682�180, p<0.0003) and androstenedione (A)
(lean: 507�25 vs. 303�22, p<0.0001; obese: 562�48 vs. 321�34, p<0.0001).
In women with PCOS, the postprandial peak cytokine responses were inversely
correlated with AUC for T (TNFa: r¼ -0.49, p<0.03; IL-6: r¼ -0.55;
p<0.008) and A (TNFa: r¼ -0.50; p<0.03), and directly correlated with ISOGTT
(TNFa: r¼0.47, p<0.04; IL-6: r¼0.58; p<0.005; IL-1b: r¼0.46, p<0.05).
CONCLUSIONS: In PCOS, lipid-induced cytokine hypersecretion from

MNC is independent of obesity. However, the LPS tolerance observed when
obesity accompanies PCOS is indicative of a more profound inflammatory
state, and may be potentiated by hyperandrogenism to limit insulin resistance.
References:
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VITAMIN D DEFICIENCY IS ASSOCIATED WITH
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D. Seifer,b S. Senapati,c N. C. Koelper,d R. S. Legro,e

M. P. Diamond.f aObstetrics and Gynecology, Perelman School of Medicine,
Philadelphia, PA; bDartmouth-Hitchcock Medical Center, Lebanon, NH;
cObstetrics &Gynecology, Reproductive Endocrinology, University of Penn-
sylvania, Philadelphia, PA; dObstetrics and Gynecology, Center for Research
on Reproduction and Women’s Health, Perelman School of Medicine, UP-
ENN, Philadelphia, PA; ePenn State University College of Medicine, Lead
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OBJECTIVE: The impact of vitamin D deficiency on the success of ovula-
tion induction (OI) cycles and the risk pregnancy complications after OI has
not been extensively investigated. The goal of this study was to evaluate the
relationship between preconception vitamin D status and reproductive out-
comes in women with a diagnosis of either PCOS or unexplained infertility
treated with OI.
DESIGN: Secondary analysis of the Reproductive Medicine Network

multicenter randomized clinical trials PPCOS II (comparing the efficacy of
CC vs. letrozole in PCOS) and AMIGOS (comparing rate of multiple birth
in following CC, letrozole, or gonadotropins in unexplained infertility).
MATERIALS AND METHODS: 25OHD was measured in banked sera

collected at baseline prior to initiation of study medications. A 25OHD cut-off
of <20 ng/mL categorized women as Vitamin D deficient. The main outcome
measures were clinical pregnancy (CP), live birth (LB), risk of preeclampsia,
gestational diabetes, and IUGR. Statistical analysis was performed usingc2, Stu-
dent’s t-tests, Wilcoxon Rank Sum testing and multivariable logistic regression.
RESULTS: 595 PPCOSII and 597 AMIGOS subjects with available sera

were studied. In the PPCOSII univariate analysis, D deficiency was associated
with diminished odds of CP (OR, 0.52 95% CI 0.35-0.79, p¼0.002) and LB
(OR, 0.54, 95%CI 0.37-0.8, p¼0.002); in AMIGOS, no significant association
between D deficiency and treatment outcomes or pregnancy complications
was noted. Adjusting the association between D deficiency and treatment out-
comes in PPCOSII for BMI, race, treatment (CC vs. letrozole) and HOMA-IR
(to measure insulin resistance) yielded significant estimates for diminished CP
(AOR 0.63, 95% CI 0.41-0.99, p¼0.047) and LB (AOR 0.64, 95% CI 0.42-
0.98, p¼0.04). Associations between D deficiency and risk of preeclampsia
(p¼0.003), IUGR (p¼0.01) and gestational diabetes (p¼0.01) were observed
in PCOS subjects, however, these were not significant in adjusted analyses.
CONCLUSIONS: In women with PCOS, preconception vitamin D defi-

ciency is associated with a nearly 40% reduction in odds of live birth inde-
pendent of the effects of obesity, race, insulin resistance, or OI treatment.
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The absence of an association in unexplained infertility underscores the spec-
ificity of this finding. Optimizing vitamin D status appears to be an important
treatment adjunct for women with PCOS pursuing OI.

Supported by: Penn Presbyterian Harrison Fund
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INSULIN RESISTANCE ANDANTI-MULLERIAN HOR-
MONE IMPACT DEPRESSION RISK IN
PCOS. E. Greenwood,a N. Santoro,b R. S. Legro,c

M. Cedars,d H. Huddleston.e aOBGYN, UCSF, San Francisco,
CA; bObstetrics and Gynecology, University of Colorado School of Medi-
cine, Aurora, CO; cPenn State University College of Medicine, Hershey,
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OBJECTIVE: The purpose of this study is to identify predictors of depres-
sion in women with polycystic ovary syndrome (PCOS) actively seeking
pregnancy.

DESIGN: Multicenter, prospective, double-blinded, randomized clinical
trial - ancillary study

MATERIALS ANDMETHODS: 738 women ages 18-40 with PCOS-Rot-
terdam, seeking conception, were enrolled at 11 study sites in the Pregnancy
in PCOS II (PPCOS II) clinical trial comparing clomid and letrozole. Depres-
sion was assessed by the self-administered Patient Health Questionnaire
(PHQ), using a validated cutoff score. Fasting metabolic and endocrine
serum testing were analyzed at a central core laboratory. Demographic, meta-
bolic and endocrine parameters were compared between depressed and non-
depressed patients using the two-sample Wilcoxon rank-sum test or chi-
square as indicated. Considering depression as the outcome, univariate logis-
tic regression analyses were used to identify potential predictors for inclusion
in the final multivariate regression model.

RESULTS: Sixty-five women (8.8%) screened positive for depression.
Overall, depressed patients were younger, had higher BMIs, and were more
likely to fall into lower income brackets than non-depressed patients. Months
attempting conception and prior live birth were not associated with depression.
Factors that associated positively with depression in univariate logistic anal-
ysis included: BMI, waist circumference, acne and insulin resistance. Factors
that had a negative association included age, income and anti-mullerian hor-
mone (AMH). In a multivariate regression model, only elevated HOMA-IR
(OR 2.08, 95% CI 1.03-4.18) and AMH (OR 0.94, 95% CI 0.89-0.99) retained
a statistically significant association with depression.

CONCLUSIONS: Insulin resistance is positively associated with
depressed mood in PCOS. AMH had a slight negative association. Markers
of hyperandrogenism and length of infertility were not associated. The rela-
tionship between insulin resistance and depression warrants further investi-
gation as a potential therapeutic target.
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ELEVATED TESTOSTERONE IN THE PRESENCE OR
ABSENCEOFAWESTERN-STYLE DIETATTENUATES
MMP26, TIMP3 AND GLUCOSE TRANSPORTER
EXPRESSION IN THE MACAQUE SECRETORY
ENDOMETRIUM. O. D. Slayden,a C. A. True,b C. V. Bishop,a

R. L. Stouffer.a aDivision of Reproductive & Developmental Sciences, Ore-
gon National Primate Research Center, Beaverton, OR; bDivision of Cardio-
metabolic Health, ONPRC, Beaverton, OR.

OBJECTIVE: Polycystic ovary syndrome (PCOS) is an endocrine and
metabolic disorder characterized by hyperandrogenism and insulin resistance.
Chronic exposure to testosterone (T) beginning at puberty and a high calorie,
western style diet (WSD) could contribute to the PCOS state. In this study we
assessed the effect ofmildly elevated T in the presence or absence of aWSDon
expression of matrix metalloproteinase 26 (MMP26), Tissue Inhibitor of Met-
alloproteinase 3 (TIMP-3), Glucose Transporter (GLUT) 1, 3, and 12, and In-
sulin Receptor Substrate 1 (IRS1) and UDP-Glucose Pyrophosphorylase 2
(UGP2) in mid-secretory phase endometrium of rhesus macaques.

DESIGN: 2 by 2 factorial in a nonhuman primate model.
MATERIALS AND METHODS: Female rhesus macaques were treated

from the time of menarche (2.5 y) with either SC capsules of cholesterol
(n¼20) or T (n¼20), which elevated serum T approximately 5 fold [1].
Half of the animals in each group were fed a standard monkey diet, and
the other half received a WSD [2]. This created 4 treatment groups, controls
(C), T, WSD, and T+WSD. After 3 years of treatment TruCut needle biopsies
of the endometrium (C, n¼6; T, n¼8, WSD, n ¼ 7, T+ WSD n¼7) were

collected from animals in the mid-luteal phase (6-8 d after the mid-cycle
estradiol surge). The biopsies were analyzed by real-time PCR and immuno-
histochemistry (IHC) for MMP26, TIMP3; GLUT1, 3, and 12; IRS1 and
UGP2. Numeric data were analyzed by ANOVA.
RESULTS: Exposure to T dysregulated predecidual expression of

MMP26, TIMP3, GLUT3 and 12, IRS1 and UGP2. MMP26 mRNA was
reduced in T+WSD (P¼0.03) whereas TIMP3 expression was reduced by
both T and T+WSD (P<0.05). Interestingly, T and T+WSD significantly
reduced transcripts for GLUT3, GLU12, IRS1 and UGP2 (P<0.05), whereas
GLUT1 appeared unaffected. WSD alone reduced only GLUT3. All groups
displayed IHC staining for MMP26, TIMP3; GLUT1, 3, and 12; IRS1 and
UGP2. Antibody validation trials comparing archived proliferative and
secretory endometrium revealed that MMP26, TIMP3, IRS1, GLUT1, 12
staining was strongest in the mid-secretory phase of the cycle. MMP26 local-
ized to the glandular epithelium and TIMP3 localized to perivascular stroma
of the spiral arteries. GLUT3 localized to the perivascular stroma, whereas
GLUT12, IRS1, and UGP2 localized to both glands and stroma, and
GLUT 1 to stroma only. Staining for MMP26, TIMP3, GLUT12, IRS1 and
UGP2T was diminished in animals treated with T (with or without WSD).
CONCLUSIONS: These results indicate that treatment with T partially im-

pairs normal regulation of the secretory endometrium in preparation for em-
bryo implantation. Insulin-dependent GLUTs are reported to increase during
in vitro decidualization. These results indicate that mildly elevated T sup-
presses IRS and GLUT, which could be indicative of reduced insulin sensi-
tivity and glucose utilization, respectively, in the predecidual endometrium.
References:
1. McGeeWK, Bishop CV, Bahar A, et al. Elevated androgens during pu-
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reproductive axis: a possible component of polycystic ovary syndrome.
Hum Reprod 2012;27:531-40.
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ELEVATED ANDROGEN AND/OR CONSUMPTION OF
A WESTERN-STYLE DIET HAS DETRIMENTAL EF-
FECTS ON RHESUS MONKEY OVULATORY FOLLI-
CLES AND OOCYTES. C. V. Bishop, C. Hanna,
C. Ramsey, T. Reiter, B. Daughtry, S. Chavez, J. D. Hennebold,
R. L. Stouffer. Division of Reproductive & Developmental Sciences, Oregon
National Primate Research Center, Beaverton, OR.

OBJECTIVE: Studies were designed to investigate the effects of chronic
testosterone (T) exposure, consumption of a western-style diet (WSD), or
T+WSD on the characteristics of the naturally selected follicle and its oocyte
in primates.
DESIGN: 2 x 2 factorial design of treatments; effects of T and/or WSD on

the naturally selected, periovulatory follicle in young, adult macaques during
the menstrual cycle.
MATERIALS AND METHODS: Silastic implants containing either

cholesterol (control C) or T (serum level �1.4 ng/ml) were placed sc in ma-
caque females (�2.5 y old) near menarche (n¼20/group). These females
were also randomized to consume either a standard chow diet, or a WSD
(n¼10/group). At 5.5-6.0 y of age (3.0-3.5 y on treatment), controlled ovula-
tion cycles (n¼7-10/group) were performed [1], with contents of the single,
naturally selected periovulatory follicle aspirated 26-30 h post-hCG. Follic-
ular fluid (FF) was collected and separated from the ovum that, if meiotically
competent, underwent ICSI or IVF. Embryo development was monitored by
time-lapse dark field imaging. Chemokine/cytokine/growth factors were as-
sayed in FF using a multiplex immunoassay platform. Oocyte and fertiliza-
tion data were analyzed by generalized linear model and protein levels
were analyzed by linear model (SAS v4.6).
RESULTS: Only healthy, metaphase (M) II/I-stage oocytes (5 of 5; 100%)

were retrieved in C group, whereas degenerated oocytes were prevalent in
other groups (T: 2 of 6, 33%; WSD: 2 of 6, 33%; T+WSD: 3 of 7, 43%.
Diet or Steroid P¼0.1). One germinal vesicle (GV)-stage oocyte was recov-
ered in the T group. MII/I-stage oocytes fertilized in all groups (40%-100%).
Moreover, 5 embryos from the T, WSD, and T+WSD groups progressed to
the morula or blastocyst stage. Remarkably, one embryo from the WSD
group underwent an unusual 1:4 multi-polar division at the zygote stage
and exhibited two inner cell masses upon blastocyst formation. Levels of
two chemokines and one growth factor were reduced (P<0.04) in FF of
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follicles with a healthy oocyte in WSD+T (CCL11, 1.8-fold), or T and
WSD+T (CCL2, 2.6-2.4 fold; FGF2, 2.9-2.4-fold) groups compared to C
and/orWSD. Follicular fluid of follicles containing degenerating oocytes dis-
played increased CCL11 (1.5-fold), CXCL12 (1.4-fold), IL1RA (2.9-fold),
and IL18 (5.2-fold; all P<0.05), compared to healthy oocytes.

CONCLUSIONS: Unlike in controls, the oocyte from the single dominant
follicle in chronically T, WSD, and T+WSD-treated rhesus monkeys was
often degenerated or immature. However, if the oocyte appeared healthy
and underwent meiotic maturation, then fertilization and preimplantation
embryogenesis was possible. Thus, primates experiencing hyperandrogene-
mia and/or consuming a WSD might have reduced fertility due to an altered
intrafollicular microenvironment and reduced oocyte quality/competency,
despite displaying menstrual cyclicity.

Reference:
1. Bishop CV, Hennebold JD, Kahl CA, Stouffer RL. Knockdown of Pro-
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Ovulation and Progesterone Production. Biol Reprod 2016; 94:109.
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CHRONICALLY ELEVATED ANDROGEN WITH OR
WITHOUT AWESTERN-STYLE DIET REDUCES THE
PREGNANCYRATEANDEARLY PLACENTALVASCU-
LARIZATION IN YOUNG ADULT RHESUS
MONKEYS. C. V. Bishop, E. Mishler, D. Takahashi, C. True,
O. D. Slayden, R. L. Stouffer. Division of Reproductive & Developmental
Sciences, Oregon National Primate Research Center, Beaverton, OR.

OBJECTIVE: To determine if chronic hyperandrogenemia and/or con-
sumption of a western-style diet (WSD) beginning near menarche suppresses
pregnancy rate or early placentation in young adults.

DESIGN: 2 by 2 factorial cohort
MATERIALS AND METHODS: Silastic implants containing either

cholesterol (control C, n¼20) or T (serum T levels �1.5 ng/ml; n¼20)
were placed sc in rhesus macaque females nearing menarche. These females
were randomized to consume either a standard chow diet, or aWSD in a 2 x 2
factorial experimental design (n¼9-10/group). After 3.5 years of treatment
(�6 years old), individuals were paired with a fertile male at the mid-cycle
rise in serum E2 in a time-mated breeding (TMB) program [1]. Serum P4
was monitored post-TMB until levels either: a) declined below 0.5 ng/ml
with concurrent menses, i.e., pregnancy did not occur, or b) remained
elevated. Pregnancies were confirmed by Doppler ultrasound (DUS) on
gestational day (GD) 30-36, and placental blood volume (BV) determined
by contrast-enhanced US [1]. Pregnancy rates and number of TMB to preg-
nancy were analyzed by Generalized Linear Model function (chi-squared
values), and placental BV was analyzed by Mixed Models function of SAS.

RESULTS: Thirty-eight monkeys fulfilled the criteria for mating; 1 WSD-
treated female was acyclic and did not display a rise in serum E2 levels.
Similar numbers of the control (C, 7/10; 70%) andWSD (7/10; 70%) females
became pregnant, whereas fewer T (4/10; 40%) and T+WSD (3/9; 33%) fe-
males achieved pregnancy (effect of steroid P<0.05) at first pairing. Also, 2
of 3 pregnancies in the T+WSD group were atypical: 1 anembryonic preg-
nancy miscarried by GD58-59, and 1 twin pregnancy was delivered early
at GD105 due to pregnancy complications. Additional TMB (up to 3x) re-
sulted in 100% of C, 70% of WSD, 100% of T and 69% of T+WSD females
conceiving (diet P<0.004), however T-treated females required more TMB
to achieve pregnancy than C or WSD groups (steroid P<0.02). At GD30-
36, the BV of placentas in T, WSD and T+WSD females was reduced 1.6
(T), 2.1 (WSD), and 1.8 (T+WSD)-fold compared to controls (P<0.05).

CONCLUSIONS: Exposure to chronically elevated androgen significantly
reduced pregnancy success in young adult females at first mating with fertile
male monkeys, and delayed time to pregnancy. Based on our previous
studies, the subfertility could be due to: a) ovulation of immature or degen-
erated oocytes, or b) abnormal expression of endometrial decidualization and
implantation markers detected at mid-secretory phase of the menstrual cycle
in T and T+WSD treated animals. Reduced placental BV during the first
trimester in T,WSD and T+WSD-treated females, may impair fetal-placental
health as gestation progresses, which is currently under investigation. These
data may provide insight into the etiology of subfertility in women experi-
encing hyperandrogenemia despite continued ovarian cyclicity.

Reference:
1. Keator CS, Lindner JR, Belcik JT, Bishop CV, Slayden OD. Contrast-

enhanced ultrasound reveals real-time spatial changes in vascular

perfusion during early implantation in the macaque uterus. Fertil Steril
2011; 95:1316-1321 e1311-1313.
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HOW MUCH DOES THE UTERUS MATTER? PERI-
NATAL OUTCOMES ARE IMPROVED WHEN DONOR
OOCYTE EMBRYOS ARE TRANSFERRED TOGESTA-
TIONAL CARRIERS COMPARED TO INTENDED
PARENT RECIPIENTS: AN ANALYSIS OF THE 2014 SART
DATA. T. Segal,a K. Kim,b S. L. Mumford,c J. M. Goldfarb,a

R. S. Weinerman.a aReproductive Endocrinology and Infertility, University
Hospitals/UH Fertility Center, Beachwood, OH; bNICHD, Bethesda, MD;
cNICHD, NIH, Rockville, MD.

OBJECTIVE: To assess the reproductive and neonatal outcomes of cycles
in which donor oocyte embryos were transferred to gestational carriers
compared to intended parent recipients.
DESIGN: Retrospective cohort study
MATERIALS AND METHODS: The Society for Assisted Reproductive

Technology (SART) database was used to identify donor oocyte cycles using
either a gestational carrier or nongestational carrier from 2014. Generalized
linear regression models were used to investigate associations between gesta-
tional carrier cycles and pregnancy and birth outcomes among donor cycles.
Models were adjusted for covariates including carrier/recipient age, fresh or
frozen embryo transfer, use of preimplantation genetic diagnosis, number of
embryos transferred, and reduction in fetal hearts. The primary outcome was
low birthweight. A power calculation determined that 723 gestational carrier
singleton births and 5,654 nongestational carrier singleton births would pro-
vide 80%power to detect a 4%difference in low birthweight with ana of 0.05.
RESULTS: The mean age of nongestational carriers (N¼18,384) and

gestational carriers (N¼1,940) were 41.6 and 31.6 years, respectively.
Compared to a an intended parent recipient, patients using a gestational car-
rier had significantly higher odds of a clinical pregnancy (59.8% vs. 48.9%,
adjusted odds ratio [AOR] 1.45, 95% confidence interval [CI] 1.29-1.64, p
<0.0001) and live birth (52.4% vs. 40.3%, AOR 1.49, 95% CI 1.32-1.67,
p<0.0001) using fresh or frozen donor-oocyte embryos. Neonatal outcomes
were similar in fresh and frozen embryo transfer cycles. Of the singletons
born (n¼723 using a carrier and n¼5,654 in non-carrier), the incidence of
prematurity (17.3% vs. 25.3%, AOR 0.77, 95% CI 0.6-1.0, p¼0.05) was
significantly lower in gestational carriers compared to intended parent recip-
ients. The incidence of low birth weight among singletons was significantly
reduced in gestational carrier cycles (6.3% vs. 12.1%, AOR 0.63, 95% CI
0.44-0.90, p¼0.01), relative to intended parent recipients.
CONCLUSIONS: This study suggests that the uterine environment of in-

tended parent recipients is fundamentally different than gestational carriers.
Regardless of similar oocyte quality, uterine preparation, and immunologic
factors related to the transfer of a donor-egg embryo, the intended parent
recipient has decreased pregnancy rates and poorer neonatal outcomes
compared to a gestational carrier. This suggests that a history of infertility
and potentially increasing age adversely affect the uterine microenviron-
ment, independent of the oocyte. Further research should attempt to elucidate
the etiology of these observations.

Supported by: Intramural Research Program, DIPHR, NICHD, NIH
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PERINATAL OUTCOMES IN AUTOLOGOUS VERSUS
DONOR EGG RECIPIENT (DER) CYCLES IN OLDER
PATIENTS: ANALYSIS OF 156,873 CYCLES RE-
PORTED TO SART CORS. M. G. Vega,a S. Zaghi,b

E. Buyuk,c S. K. Jindal,d B. Yu.e aDepartment of Obstetrics & Gynecology
& Women’s Health, Montefiore Medical Center/Albert Einstein College of
Medicine, Bronx, NY; bAlbert Einstein College of Medicine, Bronx, NY;
cAlbert Einstein College of Medicine / Montefiore M, Bronx, NY; dObGyn
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Health, Hartsdale, NY; eOBGYN, University of Washington, Seattle, WA.

OBJECTIVE: Studies have demonstrated worse perinatal outcomes in
DER cycles vs. autologous embryo transfers, but these studies are
confounded by differences in age, controlled ovarian hyperstimulation
(COH) protocols and fresh vs. frozen embryo transfers1,2. As a result,
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different endometrial conditions were not controlled for. We sought to eval-
uate differences in perinatal outcomes between older patients with similar
endometrial conditions at the time of frozen thawed embryo transfer.

DESIGN: Population-based retrospective cohort study of cycles from the
SART CORS database.

MATERIALS AND METHODS: ART cycles in women 40-43 years old
between 2009 and 2013 were assessed. Inclusion criteria were autologous cy-
cles undergoing frozen embryo transfers (FET) and DER cycles resulting in
singleton pregnancies weighing >500g and >24 weeks gestation at time of
birth. Cycles undergoing COH, missing birth weight or gestational age at de-
livery were excluded. The primary outcome measure was rate of Small for
Gestational Age (SGA). Secondary outcomes included rates of preterm birth
(PB), low birth weight, live birth, miscarriage and intrauterine fetal demise
(IUFD). STATA v14.2 was used to perform statistical analysis including
Mann-Whitney U, Chi-square test, and logistic regression models were
used for statistics. A p value <0.05 was considered statistically significant.

RESULTS: From a total of 156,873ART cycles in women 40-43 years old,
there were 18,652 live births (11.9%) from autologous FET and 8,446 live
births (5.3%) from DER cycles. After adjusting for age, BMI, smoker status,
race, gravidity, prior full-term and preterm births, total embryos transferred,
blastocyst transfers and elective single embryo transfers, the live birth rate
from autologous cycles was lower than DER cycles [OR 0.71 (95% CI
0.63-0.91), p <0.0001] as expected. Additionally, autologous cycles had a
higher spontaneous abortion rate than DER cycles [OR 1.29 (95% CI 1.07-
1.55), p¼0.01]. However, surprisingly, after adjusting for PB, autologous cy-
cles resulted in a much lower percentage of SGA babies when compared to
DER cycles [OR 0.46 (95% CI 0.21-0.98), p¼0.04]. The preterm birth and
IUFD rates were similar between the two groups.

CONCLUSIONS: Older patients undergoing autologous FET cycles had
lower chance for SGA babies than DER cycles in women of similar age.
Older patients should be counseled that although a higher live birth rate
will be achieved with egg donation cycles, there is potential for increased
perinatal morbidity. Future studies should be conducted to confirm these find-
ings and to investigate the mechanisms of action.

References:
1. Malchau SS, Loft A, Larsen EC, et al. Perinatal outcomes in 375 chil-
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ASSISTED REPRODUCTIVE TECHNOLOGY WITH
DONOR SPERM: NATIONAL TRENDS AND PERI-
NATAL OUTCOMES. S. A. Gerkowicz,a S. Crawford,b

H. Hipp,a S. Boulet,b D. M. Kissin,b J. F. Kawwass.c aDivision
of Reproductive Endocrinology and Infertility, Emory University, Atlanta,
GA; bDivision of Reproductive Health, Centers for Disease Control and Pre-
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OBJECTIVE: Information regarding Assisted Reproductive Technology
(ART) donor sperm utilization, as well as treatment and perinatal outcomes
among donor sperm cycles remains limited.We report national trends in ART
donor sperm use and resultant live birth rates (LBR) and compare ART treat-
ment and perinatal outcomes between cycles using donor and non-donor
sperm.

DESIGN: Retrospective cohort using the Centers for Disease Control and
Prevention’s National ART Surveillance System.
MATERIALSANDMETHODS: For trends analysis, we included all non-

cancelled, banking and fresh ART cycles using donor and non-donor sperm
(1996-2014), including donor and autologous oocyte cycles. Linear regres-
sion models were used to assess linear and quadratic trends over time. All
other analyses were conducted among non-cancelled, autologous oocyte,
fresh cycles from 2010-2014. Patient demographic, infertility diagnoses,
and cycle characteristics were compared between cycles using donor and
non-donor sperm using chi-squared tests. To compare ART treatment and
perinatal outcomes, unadjusted and adjusted relative risks (RR) with 95%
confidence intervals (CI) were computed using log binomial regression. Pri-
mary outcomes included live birth, preterm (<37 weeks) birth and low birth
weight (<2,500g) delivery; selected patient and cycle characteristics were
included as covariates.
RESULTS: In total, there were 1,710,034 non-cancelled, embryo banking

and fresh ART cycles performed between 1996 and 2014; of those 74,892
(4.4%) used donor sperm. The percentage of cycles using donor sperm
increased through 2011, reaching a maximum of 6.3%, and then remained
between 5.9 % and 6.2% through 2014 (significant quadratic trend). Among
cycles performed from 2010 through 2014 (n¼437,569), the LBR per non-
cancelled cycle was lower for donor sperm (27.9%) versus non-donor sperm
cycles (32.5%), RR¼0.86 (0.82-0.90); however, after adjustment, donor
sperm use was associated with an increased likelihood of livebirth
(aRR¼1.06, 95%CI¼1.01-1.10). Per transfer, therewas no significant differ-
ence in LBR (31.9% vs. 36.8%; aRR¼1.04, 95%CI¼0.99-1.09), and per live
born infant, there were no significant differences in rates of preterm birth
(31.1% vs. 33.1%; aRR¼0.98, 95%CI¼0.94-1.03) or low birth weight deliv-
ery (28.6% vs. 30.6%; aRR¼0.97, 95% CI¼0.93-1.01) after adjustment.
CONCLUSIONS: Donor sperm use in ART cycles has increased in the

United States. ART treatment and perinatal outcomes were similar in donor
and non-donor sperm ART cycles; however, additional data are needed to
assess long-term outcomes.
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RISK OF SEVERE MATERNAL MORBIDITY: A US
STUDY IN SEVEN STATES. B. Luke,a M. B. Brown,b
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Biology, Michigan State University, East Lansing, MI; bBiosta-
tistics, University of Michigan, Ann Arbor, MI; cPediatrics, University of
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OBJECTIVE: To evaluate the risk of severe maternal morbidity by
maternal age, fertility status, plurality, and mode of delivery.
DESIGN: Longitudinal cohort of live births in seven States (CA, FL, MA,

MI, NY, PA, and TX).
MATERIALS AND METHODS: Resident women of participating study

States who underwent in vitro fertilization (IVF) cycles resulting in a live
birth between 2004 and 2013 (2009 and 2010 for two of the States) were
linked to their birth certificates; a 10:1 random sample of births from non-
IVF deliveries were selected as controls. Births with indication that the preg-
nancy resulted from infertility treatment but that did not link to IVF cycles
were categorized as subfertile; all other births were categorized as fertile.
Maternal morbidity was identified from items on the birth certificate, and
modeled using logistic regression (additionally adjusted for parity) and re-
ported as adjusted odds ratios and 95% confidence intervals.
RESULTS: The study sample included 1,198,612 births (128,260 IVF,

11,623 subfertile, and 1,058,729 fertile), of which 92.1% were singletons,

Factor Level Reference
One or more
morbidities

Two or more
morbidities

Maternal Blood
Transfusion

Unplanned
Hysterectomy

Maternal Admit
to Intensive Care

Fertility Status IVF Fertile 1.56 (1.47, 1.66) 1.79 (1.42, 2.25) 2.01 (1.79, 2.26) 1.88 (1.44, 2.45) 0.94 (0.81, 1.09)
Subfertile Fertile 1.83 (1.61, 2.07) 1.74 (1.09, 2.77) 1.70 (1.36, 2.13) 0.83 (0.39, 1.78) 1.13 (0.82, 1.56)

Maternal Age
(years)

30-34 18-29 1.12 (1.08, 1.17) 1.31 (1.08, 1.59) 0.87 (0.80, 0.94) 1.49 (1.17, 1.91) 1.00 (0.89, 1.12)

35-37 18-29 1.02 (0.96, 1.08) 1.51 (1.20, 1.90) 0.77 (0.69, 0.86) 2.20 (1.68, 2.87) 1.07 (0.93, 1.23)
38-40 18-29 1.09 (1.02, 1.17) 1.93 (1.50, 2.48) 0.95 (0.83, 1.07) 2.83 (2.12, 3.76) 1.43 (1.22, 1.67)
41+ 18-29 1.23 (1.13, 1.34) 2.73 (2.10, 3.54) 1.06 (0.92, 1.23) 4.29 (3.19, 5.76) 1.75 (1.47, 2.08)

Plurality at
birth

Twins Singletons 1.47 (1.38, 1.58) 1.67 (1.34, 2.07) 2.23 (2.01, 2.48) 1.25 (0.97, 1.60) 1.89 (1.65, 2.16)

Triplets+ Singletons 3.49 (2.97, 4.09) 2.71 (1.76, 4.18) 3.80 (3.07, 4.69) 1.16 (0.63, 2.14) 4.78 (3.73, 6.12)
Mode of

Delivery
Cesarean Vaginal 2.17 (2.08, 2.22) 2.91 (2.47, 3.44) 2.31 (2.15, 2.49) 5.51 (4.41, 6.88) 3.86 (3.48, 4.28)
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7.4% twins, and 0.5% triplets+. The rate of one or more morbidities was
12.71/1,000 births, and two or more was 0.64/1,000 births. Blood transfusion
was associated with IVF and subfertile births, higher plurality, and cesarean
delivery; unplanned hysterectomy with IVF births, older age, and cesarean
delivery; and admission to intensive care with older age, higher plurality,
and cesarean delivery.

CONCLUSIONS: The risks of severe maternal morbidity are increased for
subfertile and IVF births, and with older maternal age, a multiple birth and
cesarean delivery.

Supported by: SART and NIH (R01 CA151973)
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OUTCOMES OF CESAREAN SECTION AND VAGINAL
DELIVERIES IN ART-TREATED, SUBFERTILE AND
FERTILE WOMEN. J. E. Stern,a C. Liu,b H. J. Cabral,c

E. G. Richards,d C. Coddington,d H. Diop,b S. A. Missmer.e
aDartmouth-Hitchcock, Lebanon, NH; bMass Department of Public Health,
Boston, MA; cBoston University, Boston, MA; dMayo Clinic,
Rochester, MN; eMichigan State University, Grand Rapids, MI.

OBJECTIVE: To evaluate birth outcomes andmaternal hospitalizations by
delivery method among ART-treated, Subfertile and Fertile women.

DESIGN: Retrospective cohort study using Massachusetts ART data
linked to vital records.

MATERIALS AND METHODS: Primigravid deliveries (vaginal and
Cesarean) from 2004-10 with a minimum of adequate prenatal care result-
ing in singleton live birth or fetal death at > 20 weeks were classified as
ART-treated (linked to ART data from SART CORS); Subfertile (not
ART-treated but with indicators of subfertility); or Fertile (neither ART-
treated nor subfertile). Demographic, medical history, and delivery char-
acteristics were determined from birth certificates and hospital discharge
data. Outcomes were prematurity (<37 weeks), low birthweight (LBW,
<2,500 g), perinatal death (fetal death and death to 7 days post birth),
and maternal prolonged length of stay (LOS: >3 days for vaginal; >5
days for Cesarean), and readmission (hospital discharge 0-60 days post-
delivery; ED and observational stays 0-7 days post-delivery). Adjusted
odds ratios (AOR) and 95% confidence intervals (CI) comparing the out-
comes by ART-treated, Subfertile, and Fertile status were calculated with
logistic regression models that adjusted for maternal age, race, insurance,
education, marital status, diabetes, chronic hypertension, previous uterine
surgery, gestational diabetes, pregnancy hypertension, bleeding, and
placenta complications.

RESULTS: The study population included 173,130 deliveries: 113,104
Fertile, 1,506 Subfertile, 3,133 ART, for vaginal and 51,601 Fertile,
1,151 Subfertile, 2,635 ART for Cesarean delivery. Rates of adverse out-
comes for vaginal vs Cesarean delivery in the Fertile group were: 6.8%
and 8.3% for prematurity; 6.1% and 8.2% for LBW; 0.7% and 0.3% for
perinatal death; 9.5% and 11.9% for prolonged LOS; 3.1% and 4.1% for re-
admission. ARTand Subfertile deliveries generally had higher adverse out-
comes than Fertile (Table). Perinatal death was more common in Subfertile
vaginal deliveries.

CONCLUSIONS: Both vaginal and Cesarean deliveries among Subfertile
women exhibit higher risk of adverse outcome as compared to Fertile regard-
less of whether they had ART treatment. An unusually high rate of perinatal
death occurred in deliveries to Subfertile women with vaginal delivery who
were not ART-treated.

Supported by: NIH R01HD067270-06

O-180 Tuesday, October 31, 2017 12:15 PM

FACTORSASSOCIATEDWITHTHE INCREASEDRISK
OF CESAREAN DELIVERY IN ART
PREGNANCIES. J. E. Stern,a C. Liu,b H. J. Cabral,c

E. G. Richards,d C. Coddington,d S. A. Missmer,e H. Diop.b
aDartmouth-Hitchcock, Lebanon, NH; bMass Department of Public Health,
Boston, MA; cBoston University, Boston, MA; dMayo Clinic,
Rochester, MN; eMichigan State University, Grand Rapids, MI.

OBJECTIVE: To determine the extent to which medical and obstetric risk
factors in pregnancies among ART-treated and Subfertile women not treated
with ART, contribute to the greater use of Cesarean delivery in these women
compared with Fertile women.
DESIGN: Retrospective cohort study using Massachusetts ART data

linked to vital records.
MATERIALSANDMETHODS: Primigravid vaginal and Cesarean deliv-

eries from 2004-10 with a minimum of adequate prenatal care resulting in
singleton live birth or fetal death at >20 weeks were classified as ART-
treated (linked to ART data from SART CORS); Subfertile (not ART-treated
but with indicators of subfertility); or Fertile (neither ART-treated nor subfer-
tile). Demographic, medical history, and delivery characteristics were deter-
mined from birth certificates and hospital discharge data. Logistic regression
models quantified adjusted odds ratios (AOR) and 95% confidence intervals
(95% CI) comparing ARTand Subfertile to Fertile and ART to Subfertile de-
liveries using two models: Model A adjusted for maternal age, race, insur-
ance, education, marital status, diabetes, chronic hypertension; Model B
adjusted for these same factors and, previous uterine surgery, gestational dia-
betes, pregnancy hypertension, bleeding, and placenta complications.
RESULTS: There were 173,130 deliveries: 5,768 ART, 2,657 Subfertile,

164,705 Fertile: 117,743 vaginal and 55,387 Cesarean. Odds of Cesarean
vs. vaginal delivery differed between groups by demographics, prior uterine
surgery, gestational diabetes, pregnancy hypertension, uterine bleeding, and
placental complications (all p-values<0.0001). Prior uterine surgery was
5.6% in ART treated and 5.3% in Subfertile women with Cesarean and
<1% in Fertile women with Cesarean and also vaginal deliveries in all three
groups; Placenta previa was present in 6.4% of ART treated, 2.6% of Subfer-
tile, 1.1% of Fertile Cesarean deliveries, and <1% of vaginal deliveries. Ce-
sarean rates and models are shown in the Table.

CONCLUSIONS: Adjustment for the underlying medical and obstetric
risks present in ART treated and Subfertile women accounted for a large
portion of the greater odds of Cesarean delivery compared to Fertile women.
This stands in contrast to the assumption that Cesarean delivery is over uti-
lized in assisted conceptions.
Supported by: NIH R01HD067270-06

Delivery Type Group

Prematurity(<37 weeks) LBW (<2,500g) Perinatal Death Delivery LOS Maternal Readmission

AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI)

Vaginal Fertile Ref Ref Ref Ref Ref
Subfertile 1.23 (1.02-1.48) 1.37 (1.13-1.68) 2.42 (1.55-3.77) 1.13 (0.96-1.33) 1.30 (0.97-1.74)
ART 1.39 (1.22-1.58) 1.39 (1.21-1.60) 1.18 (0.78-1.79) 1.33 (1.19-1.48) 1.03 (0.81-1.30)

Cesarean Fertile Ref Ref Ref Ref Ref
Subfertile 1.47 (1.22-1.79) 1.48 (1.21-1.80) 1.04 (0.32-3.34) 1.25 (1.05-1.50) 1.24 (0.93-1.66)
ART 1.49 (1.31-1.70) 1.18 (1.02-1.37) 1.29 (0.64-2.58) 1.22 (1.08-1.38) 0.95 (0.76-1.19)

Vaginal Subfertile Ref Ref Ref Ref Ref
ART 1.23 (0.99-1.54) 1.08 (0.85-1.37) 0.06 (0.33-1.09) 1.17 (0.97-1.42) 0.79 (0.55-1.16)

Cesarean Subfertile Ref Ref Ref Ref Ref
ART 1.07 (0.86-1.34) 0.84 (0.66-1.06) 1.70 (0.42-6.87) 0.97 (0.78-1.19) 0.82 (0.57-1.17)

Cesarean

Rate

Crude Adjusted Model A Adjusted Model B

Fertility

Group OR 95% CI AOR 95% CI AOR 95%CI

Fertile 31.3% ref ref ref

Subfertile 43.3% 1.68 1.55-1.81 1.20 1.10-1.29 1.14 1.05-1.23

ART 45.7% 1.84 1.75-1.94 1.22 1.15-1.29 1.15 1.08-1.21

Subfertile 43.3% ref ref ref

ART 45.7% 1.10 1.00-1.21 1.03 0.93-1.13 1.01 0.92-1.11
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AUTOMATED SMARTPHONE-BASED SYSTEM
FOR SEMEN ASSESSMENT THROUGH THE
HYALURONIC BINDING ASSAY. M. Kanakasabapathy,a

P. Thirumalaraju,a V. Yogesh,a V. Natarajan,a C. L. Bormann,b

P. Bhowmick,b C. Veiga,b J. C. Petrozza,b H. Shafiee.a aMedicine, Brigham
and Women’s Hospital, Harvard Medical School, Cambridge, MA; bObste-
trics and Gynecology, Massachusetts General Hospital, Harvard Medical
School, Boston, MA.

OBJECTIVE: The Hyaluronan Binding Assay (HBA) determines the
functionality and maturity of sperm in a fresh semen sample by providing
a quantitative score for evaluation [1]. HBA scores have the potential to be
used as an important additional parameter to sperm concentration and
motility to enhance male infertility diagnosis. Currently, HBA analysis is la-
bor-intensive as it is performed manually using a laboratory-based micro-
scope. Here, we report the development and evaluation of an automated,
simple, and portable smartphone-based system for HBA analysis.

DESIGN: We utilized advances in consumer electronics andmicrofabrication
to develop the automated HBA analyzer. The hardware includes a smartphone
attachment and a disposable microfluidic device for semen sample handling.
The software part of the technology is a smartphone application that enables rapid
on-phone imageprocessingusing recordedvideos takenby theoptical attachment
and cellphone camera. Themicrofluidic devicewas designed such that half of the
sample reservoir/microchannel was coated with hyaluronic acid (HA). We eval-
uated theperformanceof thedeviceusing16patient semensamplesbycomparing
the HBA scores with the results obtained through manual analysis.

MATERIALS AND METHODS: Unprocessed patient semen samples were
loaded into the microfluidic chips after sample liquefaction and incubated for 10
minutes. Thechipwas then inserted into the smartphone attachment from theHA-
coated region of the chip and smartphone application was initialized for analysis.
The chip was removed and inserted back from the uncoated region at software’s
notification. The HBA score of the sample was then calculated on-phone by per-
forming an automated differential image processing analysis on-phone. Simulta-
neously, a technicianmeasured theHBA score of the patient semen sample using
the standard HBA slides (BioCoat). Agreement between the two methods was
evaluated using root of squares linear correlationmethod. The accuracy of the de-
vice in classifying the semen samples based on the manufacturer’s guidelines for
normal/abnormal HBA scores (80% threshold) was also calculated.

RESULTS: There was a very high correlation between the smartphone-
based system and manual analysis (Pearson r¼ 0.99, R2¼ 0.98, P<0.0001,
n¼16). The accuracy of the device in classifying semen samples based on
HBA score threshold of 80 was 100%. A power analysis revealed a power
of >99.99% for alpha set at 0.0001.

CONCLUSIONS:We developed a low-cost, smartphone-based automated
system that can rapidly analyze an unwashed semen sample and identify
abnormal samples with accuracy similar to traditional manual methods,
based on its HBA score. The material cost to fabricate the optical attachment
and microfluidic device was <$10.

Reference:
1. Huszar, G., et al., Hyaluronic acid binding by human sperm indicates

cellular maturity, viability, and unreacted acrosomal status. Fertil
Steril, 2003. 79 Suppl 3: p. 1616-24.

Supported by: This work was partially supported by Brigham Research
Institute Pilot Grant (Brigham Research Institute, Brigham and Women’s
Hospital, Harvard Medical School), 1R01AI118502 and P30ES000002 (Na-
tional Institute of Health), Harvard NIEHS Grant (Harvard T.H. Chan School
of Public Health, Harvard Center for Environmental Health), and ASRM
Award (American Board of Obstetrics and Gynecology, American College
of Obstetricians and Gynecologists, American Society for Reproductive
Medicine, Society for Reproductive Endocrinology and Infertility).
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SMARTPHONE-BASED OPTICAL SYSTEM FOR
SPERM VIABILITY TESTING. C. L. Bormann,a

M. Kanakasabapathy,b P. Thirumalaraju,b V. Yogesh,b

V. Natarajan,b J. Demick,a A. Blanchard,a J. C. Petrozza,a

H. Shafiee.b aObstetrics and Gynecology, Massachusetts General Hospital,
Harvard Medical School, Boston, MA; bMedicine, Brigham and Women’s
Hospital, Harvard Medical School, Cambridge, MA.

OBJECTIVE: Sperm viability, an assessment of the membrane integrity, is
a parameter measured as part of a routine semen analysis. It is especially
important for samples with less than 30% motility [1]. Currently, sperm
viability testing is performed manually by a technician using a benchtop
compound microscope. We developed a low-cost, simple smartphone-based
system for sperm viability testing. Such a test can be augmented with our
earlier work on automated point-of-care smartphone-based sperm concentra-
tion and motility measurements.
DESIGN: Using 30 normal semen samples we showed that the smart-

phone-based system could image and distinguish between viable and non-
viable sperm. In our proof-of-concept work, we have used a routine dye-
exclusion technique using Eosin and Nigrosin cell staining. We measured
the viability percentage with the smartphone system and compared it against
counts performed by a technician using a benchtop microscope.
MATERIALS ANDMETHODS: Fresh semen samples acquired from pa-

tients undergoing routine fertility testing were analyzed .. Viability smears
were prepared on glass slides using 1% Eosin-Y and 10% Nigrosin and air
dried. Specimens were analyzed, both under a microscope by a technician
and with the smartphone-based optical system. For each sample, at least
200 intact sperm cells were counted and evaluated for percentage vitality
estimation. Root of squares linear correlation analysis was performed for
comparison of the two methods.
RESULTS: Correlation analysis revealed agreement (Pearson r¼0.97,

R2¼0.95, P<0.05) between the two methods (n¼30). A power analysis re-
vealed a power of >99.99% for alpha set at 0.0001.
CONCLUSIONS: We have previously shown that our smartphone-based

system can, with 98% accuracy, measure sperm concentration and motility
of unwashed semen samples and identify abnormal semen samples based
on WHO guidelines. Our proof-of-concept results show that sperm viability
can be accurately measured using the smartphone-based semen analyzer.
Reference:
1. World Health Organization,WHO laboratory manual for the examina-

tion and processing of human semen. 2010, Switzerland: Geneva. 271.

Supported by: This work was partially supported by Brigham Research
Institute Pilot Grant (Brigham Research Institute, Brigham and Women’s
Hospital, Harvard Medical School), 1R01AI118502 and P30ES000002 (Na-
tional Institute of Health), Harvard NIEHS Grant (Harvard T.H. Chan School
of Public Health, Harvard Center for Environmental Health), and ASRM
Award (American Board of Obstetrics and Gynecology, American College
of Obstetricians and Gynecologists, American Society for Reproductive
Medicine, Society for Reproductive Endocrinology and Infertility).
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PORTABLE SEMEN ANALYZER FOR AUTOMATED,
RAPID MEASUREMENT OF SPERM MOTILITY
AND CONCENTRATION. M. Kanakasabapathy,a

P. Thirumalaraju,a V. Yogesh,a V. Natarajan,a

C. L. Bormann,b J. C. Petrozza,b H. Shafiee.a aMedicine, Brigham and
Women’s Hospital, Harvard Medical School, Cambridge, MA; bObstetrics
and Gynecology, Massachusetts General Hospital, Harvard Medical School,
Boston, MA.

OBJECTIVE: Semen analysis is the cornerstone of male infertility testing
but many men tend to find the process of producing a sample at a lab uncom-
fortable and are reluctant to being tested. Our earlier work suggested that the
integration of advancements in consumer electronics and microfabrication
could be a powerful solution for developing a home-based male infertility
screening [1]. Here, we report a versatile portable semen analyzer that can
automatically perform the test and is not dependent on the smartphone cam-
era for data acquisition, which makes it more adaptable to all of the smart-
phones in the market.
DESIGN: The optical system can qualitatively classify semen samples

(positive/negative) based on the World Health Organization guidelines (15
million sperm/mL and 40% motility) for seminal quality estimation [2].
When paired with any smartphone, it can also quantify sperm concentration
(SC) andmotility (SM). The hardware of the standalone device includes a 3D
printed case, a miniaturized computer (SBC), a digital image sensor
(CMOS), and DVD lenses to record videos and transmit data to a paired
smartphone wirelessly. The smartphone application is designed to measure
sperm concentration and motility using the transferred video from the
stand-alone device. We evaluated the system using 30 semen samples and
compared the smartphone-based results with manual analysis.
MATERIALS AND METHODS: Our custom-designed microfluidic de-

vices enable simple, power-free semen sample handling. The loaded
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disposable microchips were inserted into a slot on the stand-alone device for
data acquisition and analysis. The quantitative and qualitative sperm concen-
tration and motility measurements were compared against the results ob-
tained by manual analysis. The overall agreement between the two
methods was evaluated using Bland-Altman’s absolute difference method
of analysis. The accuracy of the system in normal/abnormal classification
of the semen samples based on the WHO guidelines on SC and SM was
calculated.

RESULTS: Bland-Altman analysis revealed -3.3 million sperm/mL (LoA:
24.01 to -31.06) and 1.6 % (LoA: 9.6 to -6.1) mean biases for SC and SM,
respectively. The accuracy of the device in classifying semen samples based
on the concentration threshold of 15 million sperm/mL and the motility
threshold of 40% was 100% for our tested sample set.

CONCLUSIONS: These results suggest that the developed stand-alone de-
vice is able to measure sperm concentration and motility of an unwashed
semen sample without any dependency to the smartphone camera. Such a de-
vice can be used with any smartphone model in the market without requiring
any physical modification in the system. The mean processing time for trans-
mission and analysis of a video on-phone is <10 seconds.

References:
1. Kanakasabapathy, M.K., et al., An automated smartphone-based diag-

nostic assay for point-of-care semen analysis. Sci Transl Med, 2017.
9(382).

2. World Health Organization, WHO laboratory manual for the examina-
tion and processing of human semen. 2010, Switzerland: Geneva. 271.

Supported by: This work was partially supported by Brigham Research
Institute Pilot Grant (Brigham Research Institute, Brigham and Women’s
Hospital, Harvard Medical School), 1R01AI118502 and P30ES000002 (Na-
tional Institute of Health), Harvard NIEHS Grant (Harvard T.H. Chan School
of Public Health, Harvard Center for Environmental Health), and ASRM
Award (American Board of Obstetrics and Gynecology, American College
of Obstetricians and Gynecologists, American Society for Reproductive
Medicine, Society for Reproductive Endocrinology and Infertility).
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CLERGY COUNSELING AND MEDICAL HELPSEEK-
ING AMONG INFERTILE U.S. WOMEN. S. C. Collins,a

E. Chan.b aDepartment of Obstetrics, Gynecology, and Repro-
ductive Sciences, Yale University School of Medicine, New Ha-
ven, CT; bDepartment of Sociology, Yale University, New Haven, CT.

OBJECTIVE: Clergy counseling has been shown to be a common and
effective source of support among religious women facing infertility. How-
ever, some providers are reluctant to recommend this form of counseling
to patients, suspecting that clergy may discourage fertility treatments on
moral grounds. We sought to examine whether infertile women who pursue
clergy counseling are truly less likely to pursue medical evaluation and treat-
ment.

DESIGN: Cross-sectional survey.
MATERIALS AND METHODS: Data were obtained from the National

Survey of Fertility Barriers (Wave 1, 2004-2007), a nationally-representative
telephone survey of U.S. women of reproductive age. Analysis was limited to
the subset of 1,062 participants who tried unsuccessfully to conceive for 12
months. Weighted multiple logistic regression was performed to determine
the relationship between clergy counseling and various stages of medical
helpseeking, including talking with a fertility specialist, pursuing fertility
testing, and undergoing fertility treatments, ranging from medical/surgical
treatments to the use of insemination (IUI), in vitro fertilization (IVF), and
third-party strategies. The regression model adjusted for race/ethnicity,
age, marital status, educational level, income, insurance status, religious
attendance, religious affiliation, nulliparity, urban vs. rural, and geographic
region.

RESULTS:Women who sought clergy counseling when faced with infer-
tility were more likely to talk to a fertility specialist than women who did
not consult with their religious leader (adjusted odds ratio (aOR) 2.76 [95%
confidence interval (CI) 1.57 - 4.87]; P < 0.001). Additionally, women who
used clergy counseling were more likely to pursue fertility testing (aOR
1.80 [95% CI 1.04 - 3.14]; P < 0.05) and to use medical or surgical treat-
ments for infertility (aOR 2.07 [95% CI 1.12 - 3.84]; P < 0.05). While no
significant association was noted between clergy counseling and the utili-
zation of assisted reproductive technologies (ART), including IUI, IVF,
and third-party reproduction, there was a trend towards increased ART
use among women who sought clergy counseling (aOR 2.20 [95% CI
0.97 - 4.99]; P ¼ 0.058).

CONCLUSIONS: Contrary to expectations, women who seek clergy
counseling for infertility are more likely to also speak with a fertility
specialist, to pursue fertility testing, and to use medical and surgical treat-
ments for infertility. Additionally, we found evidence of a trend towards
increased ART use among such women. Thus, clergy counseling for infertile
patients’ mental and spiritual health is likely not a deterrent, and may be an
encouragement, to the treatment of infertility.
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AN ASSESSMENT OF EMERGENCY DEPARTMENT
VISITS FOR OVARIAN HYPERSTIMULATION
SYNDROME (OHSS): HAVE WE IMPROVED?
A. S. Kelley,a S. B. Schon,b E. S. Constance,a R. M. Baker,c

K. Bak,a E. E. Marsh.a aObstetrics and Gynecology, University of Michigan,
Ann Arbor, MI; bUniversity of Michigan, Ann Arbor, MI; cObstetrics and
Gynecology, University of Michigan Medicine, Ann Arbor, MI.

OBJECTIVE: Severe OHSS is a rare, but serious risk of controlled ovarian
hyperstimulation complicating 1 to 5% of cycles. We investigated the trends
in Emergency Department (ED) utilization for OHSS over a 9 year period
and assessed demographic and treatment differences among hospital location
and teaching status.
DESIGN: Retrospective cross-sectional study.
MATERIALS AND METHODS: The Nationwide ED Sample (NEDS)

database was queried for all ED visits with a diagnosis of OHSS from
2006-2014 using HCUPnet [Healthcare Cost and Utilization Project
(HCUP), Agency for Healthcare Research and Quality, Rockville, MD,
http://hcupnet.ahr.gov/]. Total number of ovarian stimulation cycles per
year was calculated from the CDC annual ART national summary report. Pa-
rameters assessed included number of ED visits, inpatient admission rates,
teaching status of hospital, and hospital location. Z tests were performed to
assess for differences in proportions between groups.
RESULTS: From 2006 to 2014, there was a statistically significant

decrease in estimated ED visits for patients with a principal diagnosis of
OHSS (5.3 visits per 1,000 stimulation cycles in 2006 vs. 3.0 visits per
1,000 cycles in 2014, p< 0.017). There was no statistical difference, howev-
er, in total estimated number of patients presenting to the ED with any diag-
nosis of OHSS (10.1 visits per 1,000 stimulation cycles in 2006 vs. 7.7 visits
per 1,000 cycles in 2014). While the percent of patients admitted with a prin-
cipal diagnosis of OHSS decreased from 54% in 2006 to 47% in 2014, and
admissions with any diagnosis of OHSS decreased from 53% in 2006 to
37% in 2014, this did not reach statistical significance. Patients with any
diagnosis of OHSS were more likely to present to teaching hospitals (78%
of OHSS visits vs. 56% of all ED visits, p<0.001), or to hospitals in an urban
location (94.4% of OHSS visits vs. 84% of all ED visits, p<0.001).
CONCLUSIONS: Given reported improvements in OHSS prevention, our

data confirm that fewer patients are presenting to the EDwith a primary diag-
nosis of OHSS, however, the number of patients with any diagnosis of OHSS
has not significantly decreased since 2006. Furthermore, the admission rates
for OHSS have not significantly decreased over time. This suggests that
OHSS remains a serious and significant complication of modern ovarian
stimulation.
Supported by: University of Michigan Department of Obstetrics and Gy-

necology
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UTILIZATION OF EMERGENCY DEPARTMENT SER-
VICES IN THE US AMONGST WOMEN WITH UTER-
INE FIBROIDS (2006-2014). M. C. Rosenbaum,a

A. A. Cole,b L. J. Green,c R. Waymann,b

L. L. Feuerbacher,d R.M. Baker,a E. E.Marsh.a aObstetrics andGynecology,
University of Michigan, Ann Arbor, MI; bUniversity of Michigan, Ann Ar-
bor, MI; cOBGYN, University of Michigan, Ann Arbor, MI; dNursing,
Ambulatory Care Services, Michigan Medicine, Ann Arbor, MI.

OBJECTIVE: Uterine fibroids are an extremely common benign condition
among pre-menopausal women and are ideally managed in an outpatient
setting or as a planned elective procedure. While there is an abundance of ev-
idence on the prevalence of uterine fibroids, there is little data on where
women seek care for these tumors. We investigated the trends in emergency
department utilization for uterine fibroids from 2006-2014 and assessed esti-
mated admission rates by insurance status, hospital location, and patient resi-
dence for the year 2014.
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DESIGN: Retrospective analysis of Nationwide ED Sample (NEDS)Data-
base.

MATERIALS AND METHODS: The NEDS database was queried for all
ED visits with a principal diagnosis of fibroids from 2006-2014 using HCUP-
net [Healthcare Cost and Utilization Project (HCUP), Agency for Healthcare
Research and Quality, Rockville, MD, hcupnet-archive.ahrq.gov/]. Parame-
ters assessed included estimated number of ED visits, payer information,
hospital region, and patient residence. Z tests were performed to assess dif-
ferences in proportions between groups.

RESULTS: From 2006 to 2014, the number of women seen in the emer-
gency department for fibroids nearly doubled, from 30,192 in 2006 to
56,670 in 2014 (p<0.001). The mean age of fibroid patients seen in the
ED in 2014 was 42.2 years. There was no statistical difference in mean
age of patients admitted from the ED versus those discharged (44.6 years
vs. 41.9 years). Uninsured patients with a principal diagnosis of fibroids
had the lowest ED admission rate compared with insured patients (10.80%
vs. Medicare 16.42%, Medicaid 14.81%, and Private Insurance 15.35%, p-
value<0.001). Patients presenting with a principal diagnosis of fibroids
were more likely to be admitted versus discharged in the West region
compared to all other regions (18.15% vs. Northeast 15.01%, Midwest
12.52%, and South 12.46%, p-value<0.001). There was no significant differ-
ence in admission rates for patients residing in large central metro areas
versus medium and small metro areas (15.28% vs. 12.56%).

CONCLUSIONS: This study found that the number of women seen annu-
ally in the ED from 2006-2014 nearly doubled. Our data demonstrate that
uninsured patients with a principal fibroid diagnosis were less likely to be
admitted from the ED than insured patients. Hospitals in the West region
were more likely to admit patients with a principal fibroid diagnosis than hos-
pitals in other regions. These data highlight the need for improved outpatient
management of fibroids and further suggest that ED practice patterns may
differ based on insurance status and hospital region.

Supported by: University of Michigan Department of Obstetrics and Gy-
necology
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FROZENTRANSFER IS SUPERIORTOFRESHTRANS-
FER OF SCREENED, EUPLOID EMBRYOS. A. Wang,a

Q. Zhang,b K. Hunter Cohn,b L. M. Westphal,c

C. A. Benadiva,d A. B. Copperman,e J. E. Hirshfeld-Cytron,f

M. P. Leondires,g G. Letterie,h J. Nulsen,i P. Yurttas Beim.b aObstetrics
& Gynecology, Stanford University School of Medicine, Menlo Park, CA;
bCelmatix Inc, New York, NY; cOB/GYN, Stanford University, Stanford,
CA; dREI, University of Connecticut, Farmington, CT; eObstetrics and Gy-
necology, RMANY-Mount Sinai, New York, NY; fFertility Centers of Illi-
nois, Chicago, IL; gRMA of CT, Norwalk, CT; hSeattle Reproductive
Medicine, Seatle, WA; iCenter for Advanced Reproductive Services, Farm-
ington, CT.

OBJECTIVE: Use of preimplantation genetic screening (PGS) frequently
necessitates frozen embryo transfer. To determine whether this has an impact
on patient outcomes, we compared ongoing pregnancy and implantation rates
in freeze-all versus fresh transfer cycles using screened, euploid embryos.

DESIGN: Retrospective matched cohort study of 13 academic and private
fertility centers in the US.

MATERIALS AND METHODS: Propensity score analysis identified
1,642 matched blastocyst transfer cycles (821 fresh, 821 freeze-all) that
had undergone trophectoderm biopsy with 24-chromosome PGS. Cohorts
were matched on the following: maternal age, clinic, gravidity, parity, diag-
nosis, body mass index, antral follicle count, basal follicle stimulating hor-
mone/luteinizing hormone/estradiol, progesterone (P) at trigger, eggs
retrieved, embryo cohort size, and embryos transferred. Generalized esti-
mating equations modeling was used to compute the odds ratios (ORs) of
ongoing pregnancy. Receiver operating curve (ROC) analysis was used to
determine cutoffs for maternal age and P at trigger.

RESULTS: After transfer of euploid embryos, implantation and ongoing
pregnancy rates were significantly higher in the freeze-all cohort than in the
matched fresh cohort (p<0.001 and p<0.0001, respectively). Ongoing preg-
nancy rate for freeze-allwas 53.1% (95%CI 49.6-56.6%), compared to 42.6%
(95%CI 39.2-46.1%) for fresh (OR1.52, 95%CI 1.25-1.85).Odds of ongoing
pregnancy after freeze-all transfer were significantly higher than fresh trans-
fer for all stratifications of maternal age and P at trigger (cutoff values of
maternal age ¼ 36 years and P ¼ 1 determined by ROC analysis).

CONCLUSIONS: Freeze-all transfer with euploid embryos was associ-
ated with significantly higher ongoing pregnancy rates than fresh transfer,
regardless of progesterone at trigger or maternal age. Given advances in vitri-
fication and the new complexities in interpreting PGS results, there has been
a shift towards freeze-all cycles. Our study suggests that not only does this
paradigm shift allow for informed decision making, but it may also improve
outcomes.
Supported by: Celmatix Inc.
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FROZEN EMBRYO TRANSFERS ARE ASSOCIATED
WITH ALTERATIONS IN WNT5A METHYLATION.
S. Senapati,a Y. Lan,a J. Ghosh,a C. Sapienza,b

C. Coutifaris,a M. A. Mainigi.a aUniversity of Pennsylvania,
Philadelphia, PA; bFels Institute for Cancer Research and Molecular B,
Temple University, Philadelphia, PA.

OBJECTIVE: Frozen embryo transfers are being used with increasing
frequency due to higher utilization of preimplantation genetic testing
and to reduce the incidence of ovarian hyperstimulation syndrome.
Epidemiologic studies have suggested a higher incidence of adverse peri-
natal outcomes such as preeclampsia in frozen compared to fresh embryo
transfer cycles. In this study we compare genome-wide DNA methylation
in placentas from IVF fresh versus frozen embryo transfers to identify po-
tential molecular mediators of adverse perinatal outcomes related to
placentation.

DESIGN: Prospective Cohort
MATERIALS AND METHODS: IVF patients were recruited at the

time of viability ultrasound and followed to delivery. We compared
genome-wide DNA methylation patterns of fresh versus frozen embryo
transfers following IVF conceptions. We assayed 44 placental samples
(from 20 fresh embryo transfer cycles and 24 frozen embryo transfer cy-
cles) using the Illumina 850K-methylation array. The analysis was
limited to those CpG sites with a mean methylation difference of at least
5% and a statistically significant difference between fresh and frozen
embryo transfers (p<0.05). The gene list was further limited to those
genes with at least 2 CpG sites exhibiting differential methylation be-
tween the two groups.

RESULTS: Baseline demographic characteristics including age, race,
ethnicity, and BMI were comparable for both fresh and frozen embryo trans-
fer cycles. We found significant changes in DNAmethylation in 228 genes in
frozen embryo transfers compared to fresh embryo transfers. Ingenuity
Pathway Analysis revealed the greatest enrichment in genes involved in
cell death and survival. Further investigation into these findings revealed sig-
nificant hypomethylation of Wnt5a in 5 CpG sites following frozen embryo
transfer (p<0.05 for all sites).

CONCLUSIONS: Abnormal trophoblast invasion and migration has been
associated with disorders of placentation. Wnt5a has been found to inhibit
trophoblast invasion and is upregulated in placentas with preeclampsia.
Our study suggests that epigenetic perturbations in Wnt5a observed in
IVF, most dramatically in frozen embryo transfers, may play a role in
abnormal placentation and the resulting adverse perinatal outcomes. Future
studies are necessary to validate these findings and understand the factors
controlling these epigenetic changes.
Supported by: Society of Reproductive Endocrinology and Infertility (SS),

March of Dimes (CC, MM), National Institute of Health (P50-HD-068157,
C.C. and C.S)

Odds ratios for freeze-all versus fresh outcomes in euploid embryo transfer

Freeze-all
N

Fresh
N

Odds ratio for
freeze-all/fresh P-value

Ongoing pregnancy
rate (OPR)

821 821 1.52 (1.25, 1.85) <0.0001

Implantation rate (IR) 821 821 1.38 (1.15, 1.66) <0.001
OPR Age <¼36, P<¼1 238 240 1.59 (1.16, 2.18) <0.01
OPR Age >36, P<¼1 243 225 1.45 (1.04, 2.01) 0.03
OPR Age <¼36, P>1 175 187 1.60 (1.12, 2.27) <0.01
OPR Age >36, P>1 165 169 1.45 (1.01, 2.09) 0.04

e76 ASRM Abstracts Vol. 108, No. 3, Supplement, September 2017



O-189 Wednesday, November 1, 2017 11:30 AM

HIGHER SERUM LEVELS OF IGF-1 IS ASSOCIATED
WITH A HIGHER RATE OF PREGNANCY LOSS
FOLLOWING FROZEN-THAWED EUPLOID EMBRYO
TRANSFER CYCLES. M. Irani, D. Nasioudis,
S. S. Witkin, S. D. Spandorfer. The Ronald O. Perelman and Claudia Cohen
Center for Reproductive Medicine, Weill Cornell Medicine, New York, NY.

OBJECTIVE: An elevated level of insulin growth factor (IGF-1) in rat
uterine fluid has been shown to exert detrimental effects of embryo develop-
ment possibly leading to an increase in pregnancy loss. Interestingly, the
administration of somatostatin to rats undergoing superovulation reduced
IGF-1 levels in uterine luminal fluid and thus reversed its deleterious effects
on embryo development and increased the number of normal embryos.
Therefore, we investigated whether serum levels of IGF-1 correlate with
the incidence of pregnancy loss following IVF.

DESIGN: Retrospective case-control study.
MATERIALS AND METHODS: A total of 238 consecutive natural

frozen-thawed embryo transfer (FET) cycles with PGS-selected euploid blas-
tocysts were reviewed. All patients who conceived were included. Serum
levels of IGF-1 in the early follicular phase were compared between those
who achieved live birth and those who had pregnancy loss. Pregnancy loss
included biochemical pregnancy and spontaneous abortion. Serum IGF-1
levels were measured by ELISA assay. Values were expressed as mean �
SEM. t-test was used as appropriate.

RESULTS: A total of 159 cycles that resulted in pregnancy following FET
of euploid blastocyst(s) were included. The mean age was 36.2 � 1.1 years,
body mass index (BMI): 23.1� 1.2 kg/m2, gravidity: 1.7� 0.2, parity: 0.6�
0.3, and peak endometrial thickness: 8.8� 0.6mm. 76.1% achieved live birth
while 23.9% had pregnancy loss. Women who achieved live birth had a
significantly lower serum IGF-1 levels compared to thosewho had pregnancy
loss (14.3 � 0.7 vs. 17.7 � 1.2 ng/mL, respectively; P¼0.03). There was no
significant difference in women’s age, BMI, gravidity, parity, or endometrial
thickness between the two groups.

CONCLUSIONS: Serum IGF-1 levels are higher in women who have
pregnancy loss compared to those who achieve live birth following natural
FET cycle. Our findings are consistent with animal studies showing that
elevated IGF-1 levels impair embryo development by down-regulating
IGF-1 receptor and subsequently decreasing insulin-stimulated glucose up-
take and triggering apoptosis. This may constitute a novel molecular expla-
nation of pregnancy loss especially for that occurring with a euploid
conceptus.
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PLATELET-RICH PLASMA ADMINISTRATION HAS
BENEFIT FOR INFERTILE WOMEN WITH THIN
ENDOMETRIUM IN FROZEN BLASTOCYST-STAGE
EMBRYOS TRANSFER PROGRAM. Y. Chang,a J. Li,a

X. Li,a X. Yang,b X. Liang.a aThe Sixth Affiliated Hospital of Sun Yan-
Sen University, Guangzhou, China; bReproductive Medcine Centre, The
Sixth Affiliated Hosptial of Sun Yat-Sen Unive, Guangzhou, China.

OBJECTIVE: The purpose of this study was to evaluate the effectiveness
of platelet-rich plasma (PRP) in womenwith thin endometrium in frozen em-
bryo transfer program (FET)

DESIGN: A prospective cohort study
MATERIALS AND METHODS: PRP, as a portion of plasma fraction

from autologous blood, contains a variety of growth factors including
VEGF, TGF, PDGF and EGF, which can promote tissue regeneration and
healing. Approximately 15ml of venous bloodwas collected in a syringe pre-
filled with 5 ml anticoagulant solution (ACD-A), and a double-step centri-
fuge technique, with 300 � g and 700� g of RCF respectively, was
utilized to prepare PRP in our study.

Patients undergoing FET were enrolled from the Reproductive Medicine
Center, Sixth Affiliated Hospital of Sun Yat-Sen University (Guangzhou,
China) from July 2015 to July 2016. The inclusive criterias included: (1)
age younger than 40 years, and FSH<10IU/L, (2) had a history of cycle
cancellation due to thin endometrium, which was defined as endometrial
thickness <7mm. All patients were treated with HRT protocol. For patients
in PRP group, PRP was infused per intrauterine catheter on the 10th day in
HRT cycle and progesterone administration day. All patients were transferred
two good-quality blastocyst-stage embryos. The primary outcome were
endometrial thickness, implantation rate and clinical pregnancy rate. Inde-
pendent samples t-test, Chi-squared test and Fisher’s exact test were used
for data analysis. P <0.05 was considered statistically significant.

RESULTS: In total, PRP group included 42 cycles of 34 patients, while the
control group including 51 cycles of 30 patients. After PRP infusion, the
average endometrium thickness on day of progesterone administration in
PRP group was 7.65�0.22mm, which was significantly thicker than control
group (6.52�0.31mm). Furthermore, PRP group had lower cycle cancella-
tion rate when compared to control group (19.05% vs. 41.18%, P<0.01).
Most importantly, the implantation rate and clinical pregnancy rate in PRP
group were significantly higher than control group (27.94% vs. 11.67%,
P<0.05; 44.12% vs. 20%, P<0.05, respectively). The benefits of PRP for
these infertile women with thin endometrium may due to the 4 times higher
platelets and significant greater amounts of growth factors as PDGF-AB,
PDGF-BB and TGF-b inPRP than peripheral blood(P<0.01).
CONCLUSIONS: PRP plays an active role in promoting endometrium

proliferation, improving embryo implantation rate and clinical pregnancy
rate for women with thin endometrium.
Supported by: National Natural Science Foundation of China (No.

30973202, 81100401, 81471507, 81503156, 81401197 and 81601347) ,
CREATE 2014, the Doctoral Fund of the Ministry of Education of China
(No. 20090171110059), Natural Science Foundation of Guangdong Province
(No. 2014A030310096, 2015A030313013) and PublicWelfare Research and
Capacity Building Fund of Guangdong (No. 2016A020218006).
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PREVALENCE OF A HEALTHY BIRTH FOLLOWING
IN VITRO FERTILIZATION WITH FRESH VERSUS
CRYOPRESERVED DONOR OOCYTES IN THE
UNITED STATES: A 2012-2014 NATIONAL
STUDY. J. L. Eaton,a T. Truong,b Y. Li,b A. J. Polotsky.c aDivision of
Reproductive Endocrinology and Infertility, Duke University Medical Cen-
ter, Durham, NC; bDepartment of Biostatistics and Bioinformatics, Duke
University Medical Center, Durham, NC; cUniversity of Colorado, Aurora,
CO.

OBJECTIVE: Existing literature suggests comparable embryo develop-
ment between fresh and cryopreserved donor oocytes, but data on live birth
and obstetrical outcomes are sparse.1, 2We sought to compare birth outcomes
between fresh and cryopreserved donor oocytes.
DESIGN: Retrospective cohort.
MATERIALS AND METHODS: We utilized the Society for Assisted

Reproductive Technologies-Clinical Outcomes Reporting System (SART-
CORS) to identify all donor oocyte cycles between 2012 and 2014. Frozen
embryo, PGS/PGD, and gestational carrier cycles were excluded. The pri-
mary outcome was a ‘‘good obstetric outcome,’’ defined as a singleton live
birth at R 37 weeks with birth weight R 2,500 g and % 4,000 g. The
two-sample t-test and the X2 test were used to compare each variable between
oocyte groups, as appropriate. Multivariable logistic regression models were
applied to evaluate associations between the primary outcome and the type of
oocytes with adjustment for the following covariates: recipient age, BMI,
smoking, race, geographical region, parity, diagnosis, number of available
oocytes, ICSI, assisted hatching, day of transfer, and elective single embryo
transfer (eSET).
RESULTS: Of the 28,888 cycles included in the analysis, 5,608 (19.4%)

were performed with cryopreserved oocytes and 23,280 (80.6%) with fresh
oocytes. Baseline patient demographics were similar between groups. Im-
plantation, clinical pregnancy, live birth, and multiple birth rates were signif-
icantly lower, while the eSET rate was higher, with cryopreserved vs. fresh
oocytes (Table). After adjusting for covariates, the odds of a good obstetric

Cycle Characteristics and Outcomes

Cryopreserved
oocytes

Fresh
oocytes P-value

# available oocytes 7.1 +/- 2.6 21.1 +/- 10.3 < .0001
# fertilized 4.9 +/- 2.2 11.3 +/- 7.0 < .0001
Single embryo transfer 41.1% 30.2% < .0001
2- or 3-embryo transfer 58.9% 69.8% < .0001
eSET 28.7% 26.2% .0005
Implantation 72.6% 73.9% .03
Clinical pregnancy 48.8% 57.8% < .0001
Live birth 40.8% 49.2% < .0001
Multiple birth 21.5% 31.9% < .0001
Premature birth (<37 weeks) 26.3% 30.7% < .0001
Low birth weight (<2,500 g) 24.6% 30.4% < .0001
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outcome were similar with cryopreserved and fresh oocytes (22.7% vs.
24.5%, OR 1.00, 95% CI 0.90-1.11, P¼.99). Elective single embryo transfer
doubled the odds of a good obstetric outcome after adjustment for con-
founders. (OR 2.11, 95% CI 1.96-2.27, P<.0001).

CONCLUSIONS: Although implantation rate and other traditional ART
outcomes are better after a fresh vs. cryopreserved donor oocyte cycle, the
odds of a healthy neonate are similar after accounting for covariates. Double
and triple embryo transfers are significantly more prevalent among fresh cy-
cles, leading to an absolute increase of 10% in the multiple gestation rate. A
high prevalence of more than 30% for prematurity and low birth weight after
fresh donor oocyte use is concerning and deserves more attention. Irrespec-
tive of oocyte type, eSET improves birth outcomes for all women undergoing
donor oocyte IVF.

References:
1. Cobo A, Meseguer M, Remohi J, Pellicer A. Use of cryo-banked

oocytes in an ovum donation programme: a prospective,
randomized, controlled, clinical trial. Hum Reprod
2010;25:2239-46.

2. Crawford S, Boulet SL, Kawwass JF, Jamieson DJ, Kissin DM.
Cryopreserved oocyte versus fresh oocyte assisted reproductive
technology cycles, United States, 2013. Fertil Steril
2017;107:110-8.

Supported by: This study was supported by the Clinical Research/Repro-
ductive Scientist Training Program (CREST), National Institute of Child
Health and Human Development ( R25HD075737 , Nanette Santoro,
M.D., principal investigator), National Institutes of Health, Clinical Research
Training Program at Duke University, The American Society for Reproduc-
tive Medicine, and The Society for Assisted Reproductive Technology.
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THE PROOF IS IN THE PLOIDIES: COMPARISON OF
ANEUPLOIDIES RESULTING FROM CRYOPRE-
SERVED VS. FRESH OOCYTES. S. DeVore, H. Lee,
S. Druckenmiller, C. McCaffrey, J. Grifo, N. Noyes. NYU
Fertility Center, New York, NY.

OBJECTIVE: The meiotic spindle is critically important for equal parti-
tioning of chromosomes during early cellular division. An early concern of
oocyte cryopreservation (OC) was the potential for cryo-injury with spindle
disassembly and compromised function, however studies have demonstrated
maintenance of spindle integrity through OC and the subsequent thaw pro-
cess (OCT). Next generation sequencing (NGS) has brought a high level of
precision to preimplantation genetic screening and is now being applied to
OCT cycles. We examined the types of aneuploidies resulting from trophec-
toderm biopsy (TEBX)-NGS to ascertain if OCT had any impact on the chro-
mosomal integrity of biopsied blastocysts (BL).

DESIGN: Retrospective cohort study
MATERIALS AND METHODS: Data from 125 OCT (115 patients; 500

TEBX BL) and 350 age-matched fresh-oocyte thaw cycles (297 patients;
2,021 TEBX BL) were reviewed. Aneuploidies were categorized as mono-
nsomies, trisomies, or complex and further specified as complete, partial,
mosaic complete, or mosaic partial. Some embryos had more than one diag-
nosis (e.g. monosomy, mosaic trisomy) and thus the total no. of aneuploidies
was greater than the no. of aneuploid embryos. Using Fisher’s exact test, the
frequency of the aneuploidy categories and the specific aneuploidies was
compared between the groups.

RESULTS: See Table. Mean age was 36.3y in OC patients and 37.7y in
fresh oocyte controls. The aneuploidy rate for OC-derived vs. fresh-
derived BL was 67% (n¼335) and 71% (n¼1,442), respectively. The
aneuploidy categories were not statistically different between groups.
Further, there was no statistical difference in the specific aneuploidies be-
tween groups with the exception of partial monosomy, which occurred
more often in the OC cohort but at a low rate in both groups (4.6% vs.
2%; p<0.01). The most common aneuploidy was complete monosomy
in both groups. Triploidies and tetrasomies occurred infrequently with
no statistical difference between groups.
CONCLUSIONS: OCT+TEBX-NGS is an exciting ART

advancement. Here, it provided further support for meiotic spindle
competence following OCT by demonstrating similar post-meiotic outcomes
as fresh oocytes, lending credence to the safety of OC technology. Our sam-
ple size was limited by the novelty of NGS, however we have a multitude of
ongoing OCT+TEBX-NGS cycles and are continuously compiling data on
ploidy outcomes to further validate our findings.

MALE REPRODUCTION
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SPERM DNA FRAGMENTATION INDEX INFLUENCES
ASSISTED REPRODUCTIVE TECHNOLOGY
OUTCOME: A GLOBAL SYSTEMIC REVIEW AND
THOROUGH META-ANALYSIS. C. Deng,a T. Li,a

Y. Xie,b Y. Guo,a Q. Yang,b X. Liang,a C. Deng,b G. Liu.a aCenter of Repro-
ductive Medicine, The Sixth Affiliated Hospital of Sun Yat-sen University,
Guangzhou, China; bDepartment of urology, The First Affiliated Hospital
of Sun Yat-sen University, Guangzhou, China.

OBJECTIVE: To determinewhether spermDNA fragmentation index(DFI)
has any impact on assisted reproductive technology(ART) outcomes, including
the rates of miscarriage, good quality embryos and clinical pregnancy.
DESIGN:We collected large-scale data in our center and comprehensively

searched studies regarding the rates of miscarriage, good quality embryos
and clinical pregnancy, and then performed a systemic review andmeta-anal-
ysis to assess the influence of DFI.
MATERIALS AND METHODS: We collected detailed data regarding

1333 IVF cycles performed at our center from August 2010 to August
2015 to explore the association between sperm DFI and ART outcomes.
Our unpublished data were extracted for this meta-analysis. We comprehen-
sively searched PubMed, Web of Science and Google Scholar for the period
of to October 30, 2016. The following MeSH terms(spermatozoa, DNA frag-
mentation and abortion) and their combinations were searched in [titled/ab-
stract].Inclusion and exclusion of the studies were completed according strict
criteria. The methodological quality of retrospective studies was assessed us-
ing the modified Newcastle-Ottawa scale. Data from the included studies
were extracted to explore whether DFI influences the rates of miscarriage,
good quality embryos and clinical pregnancy. Above steps were completed
by two authors independently and all disagreements were resolved by discus-
sion and arbitration by the senior authors. The meta-analyses were performed
using Review Manager 5.3 (Cochrane Collaboration, Oxford, UK).The het-
erogeneity of the effects and the relative risk between high DFI and low DFI
groups were evaluated using Forest plots. Funnel plots produced using Stata
SE 12.0 were used to assess potential publication bias.

TEBX-PGS results of embryos derived from cryopreserved vs. fresh oocytes

Cryopreserved Oocytes Fresh Oocytes
p-value (specific
aneuploidies)Totals 335 aneuploid embryos, 410 aneuploidies 1442 aneuploid embryos, 1765 aneuploidies

All Monosomies
(pa-b 0.319)

Complete monosomy 97 n¼185a (45.1%) Complete monosomy 414 n¼748b (42.4%) 0.949
Mosaic monosomy 32 Mosaic monosomy 166 0.341
Partial monosomy 19 Partial monosomy 35 0.004
Mosaic partial monosomy 37 Mosaic partial monosomy 133 0.308

All Trisomies
(pc-d 0.101)

Complete trisomy 67 n¼119c (29.0%) Complete trisomy 349 n¼588d (33.3%) 0.125
Mosaic trisomy 28 Mosaic trisomy 144 0.417
Partial trisomy 4 Partial trisomy 24 0.807
Mosaic partial trisomy 20 Mosaic partial trisomy 71 0.414

Complex
(pe-f 0.519)

Complex abnormal 88 n¼101e (24.6%) Complex abnormal 364 n¼409f (23.2%) 0.736
Complex mosaic 13 Complex mosaic 45 0.496
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RESULTS: Including our unpublished data, a total of 31 studies were
included. The included studies generally scored 6 or more on the Newcas-
tle-Ottawa Quality Assessment Scale. The primary meta-analysis of 26
studies comprising 8173 couples showed a significantly higher miscarriage
rate in the high DFI group than in the low DFI group
[RR¼1.76(1.31,2.37), P¼0.002<0.01]. The meta-analysis of 8 studies
comprising 17631 embryos revealed a significantly lower good quality em-
bryo rate [RR¼0.64(0.61, 0.67), P<0.00001]. The meta-analysis 13 studies
comprising 3496 couples showed that the high DFI group had a significantly
lower clinical pregnancy rate than the low DFI group [RR¼0.77(0.69, 0.85),
P<0.0001].

CONCLUSIONS:With such a large number of samples supported, we can
safely conclude that high DFI does adversely affect ART outcome, although
the mechanism involved remains to be determined. More well-designed
studies exploring the association between DFI and ARToutcome are desired,
and a standard threshold of DNA damage needs to be established for various
DNA assays in routine clinical use.
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MICROFLUIDIC SORTING SELECTS SPERM FOR
CLINICAL USE WITH REDUCED DNA DAMAGE
COMPARED TO DENSITY GRADIENT CENTRIFUGA-
TION IN SPLIT SEMEN SAMPLES. M. Quinn,a

T. Chinnasamy,b M. Miansarigavzan,b L. Jalalian,a M. Cedars,a

U. Demirci,b M. Rosen.a aUniversity of California, San Francisco, San Fran-
cisco, CA; bStanford University, Palo Alto, CA.

OBJECTIVE: An increased DNA fragmentation index (DFI) has been
associated with lower fertilization rates, impaired embryo progression, and
decreased pregnancy rates. Standard semen processing by centrifugation
may induce reactive oxygen species and DNA damage in sperm. Microflui-
dic-based sperm sorting allows for the selection of highlymotile, morpholog-
ically normal sperm from an unprocessed specimen. We aim to determine if
microfluidic sorting improves the selection of sperm with lower DFI over
standard density gradient centrifugation in split semen samples.

DESIGN: Controlled laboratory study
MATERIALS AND METHODS: Discarded samples were collected

following routine semen analysis performed as part of an infertility workup.
For each sample, an aliquot of unprocessed semen was set aside and the
remainder split for processing by clinic standard density gradient centrifuga-
tion and sorting by the microfluidic chip. Processed sperm was spread over a
glass slide and fixedwith a methanol and acetic acid mixture. The presence of
fragmented DNA was established by TUNEL assay. Fluorescence micro-
scopy was performed by providers blinded to method of sample processing.
DFI was calculated as the number of cells with fragmented DNA divided by
the total number of cells counted on a slide. Samples were divided into DFI
quartiles based on DFI in the unprocessed sample. Statistical analysis was
performed by Wilcoxon Signed-Rank test of paired samples. For summary
descriptive statistics, median values with interquartile range (IQR: 25th-
75th percentile) were calculated.

RESULTS: A total of 62 split semen samples were analyzed. Among un-
processed samples, median (IQR) sperm concentration was 76.5 million per
mL (49-108), motility 51.5% (45-57), and morphology 6.5% normal (4-10).
In paired analyses of all samples, those processed by the microfluidic chip
demonstrated significantly decreased DFI compared to centrifuged and un-
processed samples. When limiting to samples with the highest quartile

DFI, those processed by microfluidics again demonstrated a significantly
decreased DFI compared to centrifuged and unprocessed samples, while
centrifuged samples had a lower DFI than unprocessed samples.
CONCLUSIONS: Microfluidic sorting of unprocessed semen allows for

the selection of clinically usable sperm with lower DNA fragmentation
than standard processing. An investigation of microfluidic sperm sorting
and clinical outcomes in assisted reproduction is warranted.
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SEMEN PARAMETERS AND INTRAUTERINE INSEMI-
NATION (IUI) PERFORMANCE CHARACTERISTICS:
RELATION TO LIVE-BIRTHRATE IN OVARIAN STIM-
ULATION (OS)-IUI TREATMENTS IN A MULTI-
CENTER TRIAL. K. R. Hansen,a R. M. Coward,b J. Trussell,c

S. Chen,d R. A. Wild,e for the Reproductive Medicine Networkf. aObstetrics
andGynecology, University of OklahomaHealth Sciences Center, Oklahoma
City, OK; bUrology, University of North Carolina, Chapel Hill, NC; cUpstate
University Hospital, Syracuse, NY; dCollege of Public Health, University of
Oklahoma Health Sciences Center, Oklahoma City, OK; eOb/Gyn, OUHSC,
Oklahoma City, OK; fNICHD, NIH, Rockville, MD.

OBJECTIVE: To determine if semen parameters and IUI performance
characteristics were associated with the outcome of live-birth following up
to four cycles of OS with Letrozole, Clomiphene Citrate (CC), or gonadotro-
pins plus IUI in couples with unexplained or mild male factor infertility.
DESIGN: Secondary analyses of a prospective, randomized, multicenter

clinical trial investigating pregnancy, live-birth, and multiple pregnancy rates
following OS-IUI treatments.
MATERIALSANDMETHODS: This secondary analysis included all 900

couples undergoing 2314 OS-IUI cycles as part of The Assessment of Mul-
tiple Intrauterine Gestations from Ovarian Stimulation (AMIGOS) clinical
trial. Briefly, this trial enrolled women at 12 sites, age 18-40 with at least
one patent fallopian tube and regular menses who underwent OS-IUI with
Letrozole, CC or gonadotropins for up to four treatment cycles.Male partners
were required to have a semen analysis with at least 5 million total motile
sperm in the ejaculate. Generalized estimating equations, accounting for
multiple cycle attempts within a given couple, were used to adjust for the as-
sociation of IUI performance characteristics with the outcome of live-birth. A
p-value of < 0.05 was considered statistically significant.
RESULTS: In unadjusted analyses, pre-prep sperm concentration (p ¼

0.011) and motility (p ¼ 0.003), catheter type (p ¼ 0.024), and multiple
IUI attempts (p ¼ 0.015) were significantly related to the outcome of live-
birth. However, after adjustment for age, treatment group, pretreatment
AMH level, cycle attempt, BMI, number of follicles R 18 mm on the day
of HCG trigger, and duration of infertility, only pre-prep sperm concentration
(AOR 1.004 per million/ml; 95% CI 1.001, 1.007; p ¼ 0.01), and motility
(AOR 1.012 per 1% increase; 95% CI 1.002, 1.023; p ¼ 0.02), were associ-
ated with greater odds of live-birth. Catheter type, ultrasound guidance,
perceived difficult IUI, post-prep total motile count, multiple IUI attempts,
sperm prep type (wash vs. density gradient), and the timing of IUI relative
to HCG trigger (0-44 hours), were not significantly related to live-birth.
CONCLUSIONS: Pre-prep sperm concentration and motility demon-

strated a modest association with live-birth in OS-IUI cycles in the AMIGOS
trial. IUI performance characteristics, including post-prep total motile count,
sperm prep type, and the timing of IUI relative to the HCG trigger, were not
significantly related to live-birth rate.
Supported by: The Eunice Kennedy Shriver National Institute of Child

Health and Human Development (NICHD): U10 HD077680, U10
HD39005, U10 HD38992, U10 HD27049, U10 HD38998, U10
HD055942, HD055944, U10 HD055936, and U10HD055925. This research
was made possible by the funding by American Recovery and Reinvestment
Act. The content is solely the responsibility of the authors and does not neces-
sarily represent the official views of the NICHD or NIH.
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USING AN IN-HOME SEMEN TESTING SYSTEM TO
EVALUATE TOTAL SPERM COUNT AND TIME TO
CONCEPTION: A PILOT STUDY. G. Sommer,a

A. Wesselink,b T. Trinidad,a U. Schaff,a M. Eisenberg,c

E. E. Hatch,b L. A. Wise.b aSandstone Diagnostics, Livermore, CA; bEpi-
demiology, Boston University School of Public Health, Boston, MA; cUrol-
ogy, Stanford University, Stanford, CA.

Highest quartile
DFI n¼16 Overall n¼62

Unprocessed DFI 7.03% (5.89-8.90)ac 2.41% (1.23-4.55)ad

Density gradient centrifuge
DFI

4.06% (1.31-7.83)b 2.02% (0.81-6.40)a

Microfluidic chip DFI 0.86% (0-2.56) 0.39% (0-1.29)

DFI¼DNA Fragmentation Index %
All values median (IQR)
Wilcoxon Signed-Rank test for paired samples
ap<0.001 for comparison with microfluidic chip
bp¼0.003 for comparison with microfluidic chip
cp¼0.044 for comparison with centrifuge
dp¼0.695 for comparison with centrifuge
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OBJECTIVE: To evaluate the association between total sperm count, as
measured by an in-home semen testing system, and time to pregnancy
(TTP) in a North American preconception cohort study.

DESIGN: Pregnancy Study Online (PRESTO) is a web-based preconcep-
tion cohort study of North American couples actively trying to conceive1.
PRESTO couples who had been attempting conception for fewer than 3
months were invited to participate in a pilot study using the Trak Male
Fertility Testing System, a new device for measuring sperm concentration
and semen volume at home2. TTP (in cycles) was measured over 12 months
via bimonthly female follow-up questionnaires.

MATERIALS AND METHODS: Participants were mailed a Trak Engine
and two test kits at baseline. Users self-reported and uploaded smartphone
images of their Trak test results using an online web form. Total sperm count
(TSC, million) was calculated as semen volume (ml) x sperm concentration
(million/ml). Couples contributed attempt time from study entry until the
report of pregnancy or 12 cycles, whichever came first. Discrete-time Cox
proportional hazards regression models were used to estimate fecundability
odds ratios (FOR) and 95% confidence intervals (CI) for the association be-
tween TSC and fecundability.

RESULTS: During 4 months of recruitment, 45 of 82 (55%) men agreed to
participate and 36 men (82%) successfully uploaded at least one Trak result.
Of the men with a TSC of <50 million, 4/8 (50%) successfully conceived
with their female partner during follow-up. Of the men with a TSC of
R50million, 20/28 (71.4%) successfully conceived with their female partner
during follow-up. Men with a TSC <50 million had 0.72 times the odds of
conceiving in any given menstrual cycle relative to men with a TSC R50
million, after adjustment for abstinence time (fecundability odds ratio
(FOR)¼0.72, 95% CI: 0.24-2.13). With further adjustment for male and fe-
male age, male and female body mass index (BMI), smoking, and other po-
tential confounders, the FOR was 0.52 (95% CI: 0.11-2.41).

CONCLUSIONS: Although imprecise due to the small population of men
included in this pilot study, the results suggest an association between an in-
home measured low total sperm count and reduced fecundability. Further
analysis based on a larger sample of participants is forthcoming.

References:
1. Wise LA, Rothman KJ, Mikkelsen EM, et al. Design and Conduct of an

Internet-Based Preconception Cohort Study in North America: Preg-
nancy Study Online. Paediatr Perinat Epidemiol 2016, 29: 360-371.

2. Schaff UY, Fredriksen LL, Epperson JG, et al. Novel centrifugal tech-
nology for measuring sperm concentration in the home. Fertility and
Sterility 2017; 107(2) 358-364
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NANOSCALE ELECTRICAL STIMULATION OF THE
ENZYMATIC BIOFUEL CELL PROMOTE MOTILITY
OF THE HUMAN SPERMATOZOA. E. Lee,a T. Shin,b

J. Park,b H. Kwon,c B. Jeon,b D. Kim,d T. K. Yoon,e

J. Lee.a,f aCHA Fertility Center Seoul Station, Seoul, Korea, Republic of;
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OBJECTIVE: Spermatozoa motility is regulated and maintained by en-
ergy production frommitochondrial machinery. Functional mitochondria ac-
tivity has a relation to sperm motility. Enzymatic biofuel cell (EBFC) is an
organic simple cheap fuel cell and a strong biocompatibility tool for electri-
cal stimulation. However, there is no studies motility of human spermatozoa
using EBFC as enhancer. Optimal electrical stimulation of EBFC cell can be
used to enhance human sperm motility.

DESIGN: Set-up for optimal nanoscale electrical stimulation for
enhancing sperm motility, normal semen 60 cases.

MATERIALS AND METHODS: EBFC can be divided into anodic and
cathodic compartments. In the cathodic compartment, the bilirubin oxidase
uses up electrons by the reduction of dioxygen to water while the vicinity
of the cathode changes to the electron-poor condition. And in the anodic
compartment, glucose oxidase releases electrons by oxidation of glucose
to gluconolactone while the vicinity of the anode goes to the electron-rich
condition. Then this electron gradient condition between the anodic and

the cathodic enzyme compartments make an electrical current on the culture
dish. We confirmed the optimal electrical current as 110nA and 256nA/cm2
apply to human spermatozoa for enhance motility study. Each sample per-
formed a motility analysis by CASA and check-up the viability of the sperm,
and went through an acrosomal reaction. We analyzed mitochondria func-
tional activity of sperm by immunostaining with anti-pY antibody for phos-
phorylation activity in electrical stimulated sperm.
RESULTS: We found enhancement in sperm motility by 112nA and

250nA/cm2 as electrical stimulation by EBFC. The optimal electrical stimu-
lation condition of the EBFC enhances maximum 30�40% of spermmotility
compared to the control group. Therefore, 1mA/cm2 shows killing effect to
the human sperm. Anode region sperm motility has a slightly higher then
sperm motility of cathode region. Electrical stimulated sperm have no in-
crease the acrosome reaction of sperm heard compare to the control group.
Optimal electrical stimulation enhanced the tyrosine phosphorylation
signaling for biogenesis of mitochondria functional activity in spermatozoa.
CONCLUSIONS: The nanoscale electrical stimulation enhances the func-

tionality of the mitochondria for sperm motility. It may be applied for male
infertility therapy as an enhancer of sperm motility, severe asthernozosper-
mia and testicular spermatozoa. And the EBFC maybe be can apply in
enhancing the quality of oocyte and embryo development.
References:
1. Cinquin P, Gondran C, Giroud F, Mazabrard S, Pellissier A, Boucher F,

et al. A glucose biofuel cell implanted in rats. PloS one 2010;5:e10476.
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ANDROLOGY/MALE INFERTLITY SUBSPECIALTY
EXPOSURE DURING U.S BASED UROLOGY RESI-
DENCY TRAINING. R. Abou Ghayda, T. Bakare,
S. Ohlander, R. Pagani, C. Niederberger. Urology, University
of Illinois at Chicago, Chicago, IL.

OBJECTIVE: To evaluate the exposure of urology residents to the androl-
ogy/male infertility subspecialty during residency training in the United
States.
DESIGN: Descriptive Online survey.
MATERIALS AND METHODS: We contacted all U.S. urology resi-

dency program coordinators via email and requested confidential distribu-
tion of an online survey to all urology residents. The online survey was
built on RedCap, a secure web application for building and managing on-
line surveys. Questioning focused on demographics, exposure to androl-
ogy/male infertility both clinically and via didactics, research
opportunities, and the confidence in clinical and surgical management of
andrology/male infertility patients. Residents were given 2 weeks from
the date of initial mailing until survey closure and received 3 completion
reminder emails.
RESULTS: One hundred residents completed the survey. Although 86%

of the surveyed residents thought that Andrology/Male Infertility sub-spe-
cialty exposure is an important part of the urology residency, the large ma-
jority of residents felt that their andrology/male infertility knowledge was
unsatisfactory (72.4%), with more citing inadequate exposure to the sub-
specialty throughout training (77.6%). In this survey, 82.8% of the resi-
dents reported no formal microsurgical training and 63.8% of the
institutions had no faculty member dedicated to andrology/male infertility
care. Furthermore, 77.6% stated that they would not feel confident getting
their own fertility care at their home institution due to concerns over com-
petency.
This survey clearly describes the unsatisfactory exposure to andrology/

male infertility subspecialty from the residents’ perspective. Andrology
and male infertility has become an increasingly important subspecialty in
urology (1). More men are seeking reproductive care, and more primary
care physicians and non-fellowship trained urologists are treating these con-
ditions. However, exposure to Andrology and male infertility, unlike other
subspecialties is not standardized in most residency programs, and the
ACGME has not published any report worksheet listing the andrology/
male infertility milestones for urology residency programs (2). Many pro-
grams lack clear curriculum goals towards effective exposure to clinical
and surgical management of infertility patients. As a result, this leads to res-
idents graduating without confidence managing the infertile patient and
increasing the risk from improper care.
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CONCLUSIONS: Our study is the first to emphasize the lack of exposure
and inadequate training of the andrology/male infertility subspecialty across
the U.S based urology residency programs. A proposed solution would be a
joint effort between urology residency programs and ACGME towards the
introduction of a definitive educational curriculum that would help solve
the gap observed in our study.

References:
1. Nieschlag, E. (2010). Scope and Goals of Andrology. Andrology, 1-10.
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VITRIFIED BLASTOCYST TRANSFER (FBT) CYCLES
USING ONLY VAGINAL PROGESTERONE REPLACE-
MENT HAVE INFERIOR ONGOING PREGNANCY
RATES (OPR): A PLANNED INTERIM ANALYSIS OF
A THREE-ARM RANDOMIZED CONTROLLED NON-INFERI-
ORITY TRIAL (RCT). K. Devine,a K. S. Richter,b E. A. Widra,a

J. L. McKeeby.c aShady Grove Fertility Center, Washington, DC; bResearch,
Shady Grove Fertility Center, Rockville, MD; cShady Grove Fertility Center,
Annapolis, MD.

OBJECTIVE: While ample prospective data have shown vaginal pro-
gesterone to be adequate luteal and early pregnancy support for ’fresh’
embryo transfer1, it remains unknown whether it provides adequate pro-
gesterone replacement for FBT2. Therefore, we set out to assess the non-
inferiority of vaginal progesterone to daily intramuscular progesterone
for replacement in programmed FBT in terms of live birth. In addition
we set out to assess the non-inferiority of vaginal progesterone in combi-
nation with intramuscular progesterone every third day. In order to enable
early recognition of inferiority if present, an a priori interim analysis was
planned and completed once 50% of the total enrollment goal had
completed the study. The interim analysis presented here assessed OPR
as the primary outcome.

DESIGN: Three-arm non-inferiority RCT.
MATERIALS AND METHODS: Subjects planning transfer of vitrified-

warmed high quality (Grade BB or better at time of vitrification) un-biopsied
blastocyst(s) were randomized to receive: (1) 50 mg/d intramuscular proges-
terone only; (2) 200mg twice daily vaginal Endometrin; or (3) 200 mg twice
daily Endometrin plus 50 mg intramuscular progesterone every third day. At
the time of planned interim analysis, OPR was assessed, along with preg-
nancy, clinical pregnancy, biochemical pregnancy loss, and clinical preg-
nancy loss. The study team including the statistician were blinded to the
identity of the treatment arms, which were randomly labeled ’A,’ ’B,’ and
’C’ in the dataset.

RESULTS: 645 cycles were randomly assigned to one of the three
treatment arms, underwent at least one dose of progesterone according
to this assignment and went on to FBT. These were included in the inten-
tion-to-treat analysis (Table). OPR was more than one-third lower in
Group C than in the other two groups (P<0.0001). This difference was
attributable primarily to higher pregnancy loss. A per-protocol analysis
was also conducted, and results were nearly identical. Unblinding to
the identity of group C only revealed it to be the vaginal progesterone
only group.

CONCLUSIONS: Relative to regimens inclusive of intramuscular proges-
terone, vaginal-only progesterone replacement for FBT results in lower OPR
and should be avoided. The difference was attributable to an increased rate of
pregnancy loss. Randomization to the vaginal-only arm was terminated with
these findings. This RCT is ongoing to assess the non-inferiority of the
vaginal plus every third day intramuscular progesterone arm vs. daily intra-
muscular progesterone in terms of live birth.
References:
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M. Luteal phase support for assisted reproduction cycles. Cochrane
Database Syst Rev. 2015(7):CD009154.
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SUBCUTANEOUS PROGESTERONE IS EVALUATED
BETTER BY PATIENTS PERFORMING EMBRYO
TRANSFER IN SUBSTITUTED CYCLES. RESULTS OF
A RANDOMIZED CONTROLLED TRIAL. J. Llacer,a

E. M. Garcia-Hernandez,a B. Moliner,a L. Luque,a R. Bernabeu,a

J. Ten.b aReproductive Medicine, Instituto Bernabeu, Alicante, Spain; bEm-
bryology, Instituto Bernabeu, Alicante, Spain.

OBJECTIVE: To compare patient satisfaction using subcutaneous
progesterone (Prolutex, 25 mg daily) with micronized vaginal progester-
one (Progeffik 200 mg t.i.d.) for substituted cycles in oocyte recipients.
DESIGN: Single centre, blinded for the investigator, controlled, prospec-

tive, randomized trial. Pilot study. Trial registration number: EudraCT: 2014-
004784-20; ClinicalTrials: NCT02363127.
MATERIALS AND METHODS: Over 18 months, 120 oocyte recipi-

ents were randomized on the day of egg retrieval of the donor based
on a computer-generated randomization list to receive 25 mg daily SP
or VP (200 mg tid daily) Patients included fulfilled medical and legal
criteria for oocyte donation and followed the standard preparation proto-
col using transdermal estradiol. Randomization took place the day of the
oocyte retrieval from the donor and in all the cases the embryo transfer
was performed at the blastocyst stage. Patient satisfaction to the admin-
istration of progesterone was evaluated by means of a 5-point (1 to 5)
numeric rating scale about comfortability, lack of hygiene, concern
about the loss of medication, interference with sexual relations, safety
and global evaluation of the treatment. The questionnaire was completed
at the visit of the pregnancy test (ten days after the embryo transfer) and
just before stopping the medication at twelve weeks of gestation. For the
statistical analysis, t-test or ANOVA test were used for continuous vari-
ables and Fisher test for categorical variables.

Intention to treat; *Arm C was revealed to be vaginal P alone once results showed inferiority

A B C* Overall c2 A vs. B A vs. C B vs. C

# of transfers 218 217 210
+hCG 141 (65%) 143 (66%) 126 (60%) p¼0.41
Biochemical losses 18 (13%) 28 (20%) 42 (33%) p¼0.0002 p¼0.12 p<0.0001 p¼0.010
Clinical pregnancy 123 (56%) 115 (53%) 84 (40%) p¼0.002 p¼0.47 p¼0.001 p¼0.007
Clinical pregnancy losses 13 (11%) 13 (11%) 19 (23%) p¼0.038 p¼0.86 p¼0.019 p¼0.032
Overall pregnancy losses 31 (22%) 41 (29%) 61 (48%) p<0.0001 p¼0.20 p<0.0001 p¼0.001
Ongoing pregnancy 110 (50%) 102 (47%) 65 (31%) p<0.0001 p¼0.47 p<0.0001 p¼0.001
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RESULTS: Both groups were homogeneous in terms of age (40,2 years
SP; 40,0 years VP p¼0,784), BMI (23,9 Kg/m2 SP; 22,8 Kg/m2 VP
p¼0,074). Ongoing pregnancy rate at 12 weeks of gestation was 33,3% in
the SP group and 50,0% in the VP group this difference was no significant
(p¼0,086). Comfortability results of the day of the pregnancy test are shown
in table 1. Rating of overall assessment of the progesterone used was 4,84 for
the SP vs 4,18 for VP(p<0,0001).

CONCLUSIONS: Subcutaneous progesterone was evaluated better than
vaginal progesterone in patients with substituted cycle after 10 days of treat-
ment and, in the case of evolutive pregnancy, at the 12th week of gestation.
Efforts must be made to find the protocol to maximise the efficacy of subcu-
taneous progesterone preserving its comfortability.

Supported by: Institutional Foundation
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BIRTH WEIGHT DIFFERENCES OF TERM SINGLE-
TONS AFTER FROZEN OR FRESH EMBRYO TRANS-
FER: WHAT DOES PLACENTAL HISTOLOGY
REVEAL? N. Pereira,a R. N. Baergen,b A. G. Kelly,c

K. P. Pryor,d R. Elias,a Z. Rosenwaks.a aThe Ronald O. Perelman and Clau-
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Weill Cornell Medicine, New York, NY; cWeill Cornell Medical College,
New York, NY; dObstetrics and Gynecology, Weill Cornell Medicine, New
York, NY.

OBJECTIVE: Observational data have shown that term singletons born af-
ter frozen embryo transfer (FET) have higher birth weights than after fresh
ET. Given these differences, we investigate the histopathologic placental
findings of term singletons born after FET or fresh ET.

DESIGN: Retrospective cohort study with placental histopathology.
MATERIALS ANDMETHODS: Normal responders <40 years undergo-

ing FETor fresh ET resulting in singleton term births were included. Patients
with vanishing twins, or those undergoing transfer of donor oocyte or genet-
ically screened embryos were excluded. Birth weights were compared by
gestational age i.e., early term (370 to 386 weeks); term (390 to 406 weeks);
late term (410 to 416 weeks).Macroscopic andmicroscopic placental findings
were also compared. Macroscopic findings included dimensions, surface
area, weight, fetal/placental weight ratio and cord dimensions. Microscopic
findings included aberrant cord insertion, aberrant placental shape, villitis,
placental infarcts, increased fibrin deposition and decidual vasculopathy.

RESULTS: 1437 patients were included: 407 (28.3%) and 1030 (71.7%)
underwent FETand fresh ET, respectively. Therewere no differences in base-
line demographics. The median peak estradiol level in the fresh ET group
was 1542 pg/mL. Overall, FET term singletons had higher birth weights
(3581 vs. 3305 grams; P<0.001). These differences persisted irrespective
of gestational age: early term (3531 vs. 3039 grams), term (3609 vs. 3377
grams) and late term (3602 vs. 3498 grams). The FET group also had a higher
proportion of large-for-gestational-age (LGA) singletons (3.4% vs. 0.6%).
Macroscopic placental findings were significant for a higher placental weight
(453 vs. 417 grams) and surface area (358.6 vs. 245.3 cm2) in the FET group.

The fetal/placental weight ratio was comparable between the groups. Micro-
scopically, therewere trends towards increased villitis (24.8% vs. 14.3%) and
increased fibrin deposition (13.3% vs. 3.6%) in the fresh ET group.
CONCLUSIONS: FET term singletons have higher birth weights and

increased incidence of LGA than fresh ET singletons, which are likely medi-
ated by larger placentae, with higher weights and surface areas. FET and
fresh ET likely differ in early implantation events given the preservation of
fetal/placental weight ratios and trends towards increased villitis and
increased fibrin deposition in the fresh ET group.
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ENDOMETRIOSIS REDUCES GRANULOCYTE COL-
ONY STIMULATING FACTOR RECEPTOR (GCSFR)
EXPRESSION: A MECHANISM REDUCING GCSF-
MEDIATED STROMAL ADRENOMEDULIN
EXPRESSION. S. L. Young,a H. S. Hoff,a B. C. Matson,b V. Fitz,a

L. Yuan,a B. A. Mathyk,a B. A. Lessey,c K. M. Caron.d aObstetrics & Gy-
necology, UNC School of Medicine, Chapel Hill, NC; bUNC, Chapel Hill,
NC; cObstetrics & Gynecology, Greenville Health System, Greenville, SC;
dCell Biology & Physiology, UNC, Chapel Hill, NC.

OBJECTIVE: Adrenomedulin (ADM) is a pro-implantation factor in the
mouse model.1-2 GCSF has been shown to improve ART success rates in
womenwith recurrent implantation failure.3We previously reported minimal
endometrial expression of GCSF during the normal midsecretory phase4,
suggesting a placental trophoblasts as the physiological source of GCSF dur-
ing implantation.5 Objectives of this work are to (1) Determine the timing,
location, and cyclic expression of the GCSF receptor (GCSFR) in women
with or without endometriosis and (2) Determine the effect of GCSF treat-
ment on endometrial expression of ADM.
DESIGN: Endometrium, obtained by Pipelle sampling from healthy con-

trol women (n¼26) or those with infertility and surgically-confirmed endo-
metriosis (n¼24), were assigned a cycle phase based on menstrual timing
and urinary LH testing, confirmed by histology. Each sample was aliquoted
to formalin for histological analysis and to flash freezing and/or separation
into stromal and epithelial components by enzymatic digestion and sedimen-
tation, followed by flash freezing and/or stromal and epithelial culture.
MATERIALS ANDMETHODS: RNA, extracted using Trizol and reverse

transcribed using iScript� (BioRad), was quantitated using TaqMan� PCR
with pre-designed probe-primer sets (ThermoFisher). Stromal cells were de-
cidualized in vitro with 36 nM estradiol and 1 mMmedroxyprogesterone ac-
etate +/- 10 ng/mL GCSF. Pseudopregnant C57Bl/6 mice were treated I.P.
with 150 ug/kg GCSF. All studies included concurrent solvent controls.
RESULTS: Endometrial GCSFR mRNA is expressed mostly by stromal

cells, with increased mid- and late-secretory expression (8-16 fold vs. pro-
liferative phase). In vitro decidualization of stromal cells caused a 4-5 fold
increase in GCSFR, further augmented by GCSF treatment. GCSF treat-
ment of human stromal cells stimulated ADM expression 3 fold, only after
decidualization. In vivo GCSF treatment resulted in a 2.5 fold increase in
ADM mRNA in pseudopregnant mouse uteri. Samples of midsecretory,
but not late secretory endometrium from women with endometriosis-
related infertility showed 5 fold lower GCSFR expression. ADM expres-
sion was non-significantly reduced, consistent with lack of GCSF. Mid-
secretory GCSFR and ADM expression were correlated in controls
(R2¼0.90), but not in women with endometriosis.
CONCLUSIONS: GCSFR is expressed by decidualized endometrial

stroma in vitro and by midsecretory endometrium in vivo. GCSF can act
on stromal GCSFR to stimulate the expression of the pro-implantation factor,

Table 1

Subcuteneous Vaginal p

Has the management of
progesterone treatment
been uncomfortable?

1,43 1,78 0,0346

Have you experienced a lack of
hygiene following the
administration of progesterone?

1,02 2,22 0,0001

Have you been concerned about
drug losses following the
administration of progesterone?

1,00 2,02 0,0001

Has the administration of progesterone
allowed you to perform your daily
activities in a normal way?

4,71 4,19 0,0036

Has the administration of progesterone
interfered with sex?

1,09 1,70 0,0006

Progesterone medication and therapy
has provided security used in
treatment?

4,48 4,00 0,0121

What is your overall assessment of the
progesterone drug you have used?

4,28 3,64 0,0002

Comparison of median birth weights and placental histopathologic findings of the

cohort (n¼1437)

Parameter
Frozen ET
(n¼407)

Fresh ET
(n¼1030) P

Birth weight (grams) 3581 3305 <0.001
Placental weight (grams) 453 417 <0.001
Fetal/placental weight ratio 7.9 7.9 NS
Placental length (cm) 26.7 19.4 <0.001
Placental width (cm) 17.1 16.1 0.03
Placental surface area (cm2) 358.6 245.3 <0.001
Villitis (%) 14.3% 14.3% 0.24
Increased fibrin deposition (%) 3.6% 13.3% 0.15
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ADM, in both human cells and intact mice. GCSFR expression is deficient in
women with endometriosis-related infertility. The findings suggest mecha-
nisms of action for trophoblast or exogenous GCSF on endometrium and a
possible mechanism for infertility in women with endometriosis.
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COMPARING TWO TYPES OF ENDOMETRIAL ACTI-
VATION BEFORE EMBRYO TRANSFER: A PILOT
STUDY. K. Merriam,a N. Rozario,b P. Marshburn,c

M. Matthews,d R. S. Usadi,e J. McCall,f B. S. Hurst.g aCaro-
linas Medical Center, Charlotte, NC; bCenter for Outcomes Research and
Evaluation, Carolinas Medical Center, Charlotte, NC; cDepartment of OB/
GYN, Carolinas Healthcare System, Charlotte, NC; dCarolinas Healthcare
System, Charlotte, NC; eReproductive Endocrinology and Infertility, Caroli-
nas Healthcare, Charlotte, NC; fObstetrics and Gynecology, Carolinas Med-
ical Center, Charlotte, NC; gOb/Gyn, Carolinas HealthCare System,
Charlotte, NC.

OBJECTIVE: Although endometrial activation has been shown to
significantly improve clinical pregnancy rates and live birth rates in
women undergoing ART, the type of endometrial procedure has not
been specified. Our objective was to determine if two types of endome-
trial activation, Pipelle curette or Shepard malleable insemination cath-
eter prior to embryo transfer result in similar live birth rates. Also to
determine if patients experience similar pain from both types of endome-
trial activation.

DESIGN: Prospective, non-blinded, randomized controlled trial with par-
allel treatment arms of women undergoing ART.

MATERIALS AND METHODS: Patients were randomized to either
standard endometrial biopsy with a Pipelle or four quadrant endometrial
activation with a Shepard insemination catheter in the cycle before the em-
bryo transfer. Immediately following the endometrial procedure, patients
recorded their pain level on a Numerical Rating Scale. The rest of the
IVF cycle and embryo transfer proceeded by standard protocols and pro-
cedures. Groups were compared with means, standard deviations, and p-
values by Chi-squared testing for normally distributed data and medians,
interquartile ranges, and p-values by Mann-Whitney testing for non-nor-
mally distributed data. Based on an 80% power calculation in which a
10% change in live birth rate was deemed to be clinically significant, we
calculated that the sample size needed to attain adequate power was 200
total patients.

RESULTS: There were 94 patients in the Pipelle curette group and 103 in
the Shepard catheter group. Pain was significant less for the Shepherd cath-
eter group. The live birth rates were similar.

CONCLUSIONS: Our study indicates no difference in live birth rate for
two types of endometrial activation. There was however, a difference in pa-
tient pain scales with four quadrant endometrial activation with a Shepard
catheter having a significantly lower pain score than with Pipelle. This
data gives us some guidance as to the type of endometrial activation to be per-
formed prior to ART. With comparable outcomes and less pain, endometrial
activation with a Shepherd catheter is preferred over themore painful Pipelle.
References:
1. Nastri CO, Ferriani RA, Raine-Fenning N, Martins WP. Endometrial

scrating performed in the non-transfer cycle and outcome of assisted
reproduction: a randomized control trial. Ultrasound Obstet Gynecol
2013;42:375-82.

2. Barash A, Dekel N, Fieldust S, Segal I, Schechtman E, Granot I. Local
injury to the endometrium doubles the incidence of successful pregnan-
cies in patients undergoing in vitro fertilization. Fertil Steril
2003;79(6):1317-22.3.

3. Nastri CO, Gibreel A, Raine-Fenning N, Maheshwari A, Ferriani RA,
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MICRORNAS IN BLASTOCYST CULTURE MEDIUM
AS NONINVASIVE BIOMARKERS FOR ASSESSING
THE IMPLANTATION POTENTIAL OF HUMAN
EMBRYOS. I. I. Rangelov,a D. A. Parvanov,b

G. S. Stamenov,a G. I. Tzankova,a R. P. Kaneva,c D. L. Kachakova,c
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search, Nadezhda Women’s Health Hospital, Sofia, Bulgaria; cMedical
Chemistry and Biochemistry, Molecular Medicine Center, Medical Faculty,
Medical University - Sofia, Sofia, Bulgaria.

OBJECTIVE: The aim of this study was to compare the expression levels
of spent blastocyst culture mediummiRNAs in implanted and non-implanted
human embryos.
DESIGN: Prospective cohort study.
MATERIALS AND METHODS: Culture media samples from 31 high

quality embryos, derived from good prognosis patients undergoing intracyto-
plasmic sperm injection (ICSI), were collected to investigate the expression
ofmiRNAs. All sampleswere prospectively collected on day five and embryo
transfers were performed on day five. They were split into two groups accord-
ing to the embryo implantation result: positive implantation group (n¼16)
and negative implantation group (n¼15). Total RNA was purified using
miRCURY� RNA Isolation Kit - Biofluids (Exiqon) and measured by Qubit
fluorometer. Preamplification step was performed using miScript PreAMP.
Levels of 1066 miRNAs were evaluated with miRNome miScript miRNA
PCR Array on 7900HT Fast Real-Time PCR System (Life technologies).
RESULTS: The presence of twentymiRNAswas confirmed in all samples.

When comparing culture medium samples from successfully implanted
versus unsuccessfully implanted embryos only miR-720 was significantly
downregulated (fold: 2.02; p¼0.05). In the positive implantation group three
miRNAs were found significantly upregulated with fold change higher than
2.0: miR-3909 (fold: 3.31; p¼0.03), miR-328 (fold: 2.46; p¼0.03) and miR-
3173 (fold: 2.17; p¼0.04).
CONCLUSIONS: Our results suggest that four specificmiRNAs detected in

spent blastocyst culturemediumcouldbe consideredaspotential biomarkers for
non-invasive assessment of implantation potential of human embryos.
Supported by: This work was partially supported by Medical University -

Sofia (Grant No. 346/15.01.2015).
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BRCA MUTATION BREAST CANCER PATIENTS
SHOW EQUIVALENT OVARIAN RESERVE AND
RESPONSE TO IVF STIMULATION COMPARED TO
BRCA NEGATIVE PATIENTS AND OTHER MALIG-
NANCIES UNDERGOING FERTILITY PRESERVATION.
V. Gunnala, M. Irani, G. Schattman, Z. Rosenwaks. Reproductive Medi-
cine, The Ronald O. Perelman and Claudia Cohen CRM,Weill Cornell Med-
icine, New York, NY.

Pipelle Curette vs Shephard Catheter

Pipelle Curette
(n¼94)

Shepard Catheter
(n¼103) p-value

Age (Median) 35 34 0.76
BMI (Mean) 24.9 25.1 0.88
Live Birth Rate (%) 38 33 0.43
Pain (Median [ IQR]) 4 [2-6] 3 [1-5 ] 0.005
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OBJECTIVE: To investigate if BRCA positive breast cancer patients
exhibit decreased ovarian reserve and a lower response to stimulation
compared to BRCA negative breast cancer patients and other malignancies.

DESIGN: Retrospective cohort study
MATERIALS AND METHODS: 955 IVF cycles for fertility preserva-

tion with oocyte cryopreservation were reviewed from 2010 - 2015. Pa-
tients with a history of ovarian cancer, prior chemotherapy/radiation
treatment, oophorectomy, and women over 40 years old were excluded.
BRCA positive breast cancer (n¼39) was compared to three different co-
horts; BRCA negative breast cancer (n¼62), all other malignancy types
(n¼149), and elective oocyte cryopreservation (n¼768). Primary
outcome measures included assessment of ovarian reserve (day 3 FSH,
AMH, antral follicle count) and response to stimulation determined by to-
tal number of harvested and frozen oocytes. Fisher exact t test, Chi-
square, and one-way ANOVAwere used for analysis. P<0.05 was consid-
ered significant.

RESULTS: Mean age of the study cohort was 35.6 � 4.3. There were
no observed demographic differences among the 3 cancer cohorts, how-
ever all were significantly younger than the elective oocyte cryopreser-
vation group (32.6, 34.4, 31.5 vs. 36.5 years, p<0.0001). BRCA
positive breast cancer cohort showed no differences to BRCA negative
breast cancer patients in terms of comprehensive ovarian reserve testing
by day 3 FSH (4.4 � 2.0 vs. 3.7 � 1.7, p ¼ 0.76), AMH (2.5 � 2.1 vs.
2.4 � 2.3, p ¼ 0.99), and antral follicle count (14.3 � 5.2 vs. 14.6 �
14.6, p ¼ 0.10). BRCA positive patients also showed equivalent number
of oocytes harvested (17.2 � 10.0 vs. 15.2 � 10.6, p ¼ 0.65) and # of
frozen oocytes (14.5 � 9.3 vs. 12.2 � 8.6, p ¼0.35) compared to the
BRCA negative group. Similarly, no difference in ovarian reserve testing
and response to stimulation was seen between the BRCA positive cohort
and other malignancy types. Compared to the healthy egg freezing
population, all cancer cohorts showed significantly lower day 3 FSH,
higher antral follicle and increased number of harvested and frozen
oocytes.

CONCLUSIONS: BRCA positive breast cancer patients exhibit equiv-
alent ovarian reserve testing and response to fertility preservation
treatment compared to BRCA negative cancer patients, other malig-
nancies, and age matched healthy controls undergoing elective fertility
preservation.
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BRCA 1/2 GENE MUTATIONS DO NOT AFFECT THE
CAPACITY OF CUMULO-OOCYTE-COMPLEXES TO
MATURE IN VITRO IN BREAST CANCER CANDI-
DATES FOR FERTILITY PRESERVATION.
M.Grynberg,a J. Raad,b C. Sifer,c N. Sermondade,d C. Sonigo.e aReproduc-
tive Medicine and Fertility Preservation, Hôpital Jean Verdier, BONDY,
France; bReproductive Medecine, MD, Paris, France; cIVF Unit, University
Hospital Jean Verdier, Bondy, France; dService Biologie de la Reproduction -
CECOS, Hopital Jean Verdier, Bondy, France; eDepartment of Reproductive
Medicine, Jean Verdier Hospital, Bondy, France.

OBJECTIVE: Mutation in BRCA1 and BRCA2 genes are associated with
an increased risk for developing breast and ovarian cancer. Controversy ex-
ists about ovarian reserve and fertility in BRCA mutation carriers. Studies
suggest that these patients may have low ovarian reserve and poor response

to ovarian stimulation. The impaired ability of the mutated BRCA gene to
repair double-strand breaks in DNA may prompt oocyte aging, apoptosis
and meiotic errors. In vitro maturation (IVM) of cumulo-oocyte complexes
(COC) retrieved at germinal vesicle stage, followed by vitrification of meta-
phase 2 oocytes, has recently emerged as an option for young women seeking
fertility preservation, when ovarian stimulation is unfeasible. The present
investigation aimed to compare the maturation rates of oocytes recovered
from small antral follicles in breast cancer patients, carriers or not for
BRCA 1/2 gene mutation.
DESIGN: Retrospective study

MATERIALS AND METHODS: 115 breast cancer candidates for
fertility preservation using IVM between January 2009 to December
2016 were studied. Inclusion criteria were: age 18 - 40 years; both ovaries
present; no history of chemotherapy. Before immature oocyte retrieval, all
follicles measuring 2-9 mm in diameter were precisely counted on both
ovaries and serum anti-M€ullerian hormone (AMH) was measured irrespec-
tive of the phase of the cycle. Number of COC retrieved, maturation rate
and number of metaphase 2 oocyte cryopreserved were compared accord-
ing to BRCA mutation status.

RESULTS: Overall, BRCA mutation carriers (n¼28) and controls (n¼87)
were comparable in terms of age (31.9�3.4 vs. 31.7�4.0 years, respectively,
NS), BMI (22.5�4.5 vs. 23.0�4.8 Kg/m2, respectively, NS) and ovarian
reserve tests (antral follicle count: 20.0�9.4 vs. 21.4�9.8 follicles, NS;
serumAMH levels: 3.0�1.6 vs. 3.7�2.1 ng/mL,NS, respectively). The num-
ber of COC retrieved did not differ significantly between BRCA gene muta-
tion carriers (10.0�6.1 vs. 10.1�7.4 oocytes, NS). After similar IVM rates
(68.7�20.4 vs. 60.0�17.0%, NS), the number of metaphase 2 oocyte cryo-
preserved was similar in BRCA mutation carriers and patients not mutated
(5.1�3.1 vs. 5.9�4.9, NS, respectively).

CONCLUSIONS: BRCA 1/2 gene mutations do not affect the capacity of
COC to mature in vitro in breast cancer candidates for fertility preservation.
Although patients who carry the BRCA mutation are known to have an
altered DNA repair mechanism, their oocyte capacity to mature in vitro re-
mains intact. Given the low incidence of the mutation, multi-center studies
on BRCAmutation carriers who utilize IVM are needed to corroborate these
preliminary findings.
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FERTILITY OUTCOMES IN REPRODUCTIVE
AGED BREAST CANCER PATIENTS AFTER
CHEMOTHERAPY. N. Sinha,a J. Letourneau,b

P. Xiong,c E. Harris,d E. M. Gomes,e C. Chin-Yu,f E. Mok-
Lin,g M. Cedars,h M. Rosen.i aObstetrics, Gynecology & Reproductive Sci-
ences, UCSF, San Francisco, CA; bUCSF Reproductive Endocrinology,
UCSF, San Francisco, CA; cUCSF OB/GYN, REI, Clinical Research Coor-
dinator, Merced, CA; dUCSF Women’s Health, San Francisco, CA; eCenter
for Reproductive Health, RN, Pacifica, CA; fUCSF CRH, San Francisco,
CA; gUCSF, San Francisco, CA; hObstetrics, Gynecology and Reproductive
Sciences, University of California, San Francisco, San Francisco, CA; iUni-
versity of California, San Francisco, San Francisco, CA.

OBJECTIVE: As the paradigm shifts towards improving cancer survivor-
ship, an important concern for reproductive aged women newly diagnosed

Demographic and IVF characteristics

BRCA positive
breast cancer

BRCA negative
breast cancer

All other
malignancies

Elective oocyte
cryopreservation

p value
n ¼ 39 62 149 768

Age (y) 32.6 � 3.8 34.4 � 4.1 31.5 � 5.9 36.5 � 3.3 <0.0001
BMI 22.6 � 3.5 23.3 � 4.1 23.6 � 5.1 22.9 � 4.2 0.27
AMH (ng/mL) 2.5 � 2.1 2.4 � 2.3 2.7 � 2.9 2.2 � 2.2 0.10
Day 3 FSH (mIU/mL) 4.4 � 2.0 3.7 � 1.7 4.8 � 2.9 7.3 � 3.8 <0.0001
AFC (# of follicles) 14.3 � 5.2 14.6 � 14.6 14.5 � 10.7 11.9 � 5.3 0.02
Start dose (IU) 339.1 � 104.2 340.9 � 103.2 324.8 � 104.6 376.1 � 132.5 <0.0001
Total gonadotropins (IU) 3494.6 � 1503.0 3381.9 � 1478.2 3258.2 � 1386.5 3537.2 � 1750.7 0.29
Days of stimulation 11.1 � 2.4 11.2 � 2.3 10.6 � 2.3 9.9 � 2.0 <0.0001
# of harvested oocytes 17.2 � 10.0 15.2 � 10.6 16.8 � 11.1 12.2 � 7.5 <0.0001
# of frozen oocytes 14.5 � 9.3 12.2 � 8.6 13.2 � 8.7 9.3 � 6.1 <0.0001
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with cancer is how the disease and its treatment will affect their future
fertility. We sought to characterize the pregnancy attempts and outcomes
in our population of breast cancer patients.

DESIGN: Prospective cohort study.
MATERIALS AND METHODS: We administered a follow up question-

naire to 297 pre-menopausal breast cancer patients seen at our center, after
completion of cancer treatment, with questions about oncologic and repro-
ductive history. Patients were offered to conceive naturally first if they had
return of ovarian function after chemotherapy. Descriptive statistics were
used as appropriate.

RESULTS: 200 breast cancer patients (67%) responded to the survey, and
157were identifiedwho underwent chemotherapy. 40 patients (25%) of those
who received chemo tried to conceive after completing treatment. The
average age at first attempt was 37 +/- 4 years. The pre-chemotherapy
AFC was 14 +/- 8. Thirty-five patients (88%) had return of ovarian function
after chemotherapy. The post-chemotherapy AFCwas 4 +/- 3. Thirty-two pa-
tients (80%) first attempted to conceive by intercourse and 18/32 (55%)
became pregnant after 3.6 +/- 4.4 months (1-16), with 16/32 (50%) having
a live birth. Of the remaining 14 who did not conceive by intercourse, 8
went on to try other methods, including letrozole, intrauterine insemination,
and transferring eggs frozen before cancer treatment, resulting in an addi-
tional 5 patients who became pregnant. Of the patients who first attempted
to conceive by intercourse, 23 out of 32 (72%) were ER+ and 17 out of the
23 (74%) interrupted hormonal treatment to try to conceive.

CONCLUSIONS: In breast cancer patients who had completed chemo-
therapy, half were able to conceive by intercourse alone within an average
of 4 months. In order to maximize reproductive potential in patients who
have return of ovarian function, natural conception should be attempted first,
even in patients with limited ovarian reserve, prior to using cryopreserved tis-
sue. Further research on this subject may aid fertility doctors in counseling
their patients on expectations regarding post-cancer treatment reproductive
health outcomes.

Supported by: UCSF-CTSI Grant Number TL1 TR001871
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HEMATOLOGICAL CANCERS IN YOUNG WOMEN
AND SUBSEQUENT INFERTILITY DIAGNOSIS: A
POPULATION-BASED COHORT STUDY.
M. P. Velez,a,b N. N. Baxter,c L. Rodriguez,d K. Lajkosz,e

A. Korkidakis,a M. Green.b,f aObstetrics and Gynecology, Queen’s Univer-
sity, Kingston, ON, Canada; bPublic Health Sciences, Queen’s University,
Kingston, ON, Canada; cDepartment of Surgery, St. Michael’s Hospital, Tor-
onto, ON, Canada; dCanadian Cancer Trials Group, Queen’s University,
Kingston, ON, Canada; eICES Queen’s, Queen’s University, Kingston, ON,
Canada; fFamily Medicine, Queen’s University, Kingston, ON, Canada.

OBJECTIVE: To assess the risk of infertility diagnosis following hemato-
logical cancer diagnosis

DESIGN: Population-based matched cohort study using universal health
care databases in the province of Ontario, Canada

MATERIALS AND METHODS: All women 16-34 years diagnosed
with hematological cancers (Non-Hodgkin lymphoma, Hodgkin lym-
phoma, and Leukemia) in Ontario from 1992-2005 who lived at least 5
years recurrence-free were identified using the Ontario Cancer Registry
(Exposed). We matched each cancer survivor by age and census subdivi-
sion to 4 randomly selected cancer-free women (Unexposed), and fol-
lowed subjects in the cohort until December 31, 2015. Infertility
diagnosis after 1 year of cancer was identified using information on
claims billed by physicians through the universal Ontario Health Insur-
ance Plan (OHIP) database. Log-binomial regression models were used
to calculate the risk of infertility diagnosis after hematological cancers
in general and individually by cancer type adjusting by socioeconomic

status. Adjusted models were further stratified by parity at the time of
cancer diagnosis.
RESULTS: A total of 1,226 hematological cancer survivors and 4,293 un-

exposed womenwere included. Mean age at hematological cancers diagnosis
was 25.7 years (SD 5.3). The median follow-up time was 16.2 years. The fre-
quency of infertility diagnosis was higher in hematological cancer survivors
compared to unexposed women (20.4% vs. 15%, p<0.001). Mean age of
infertility diagnosis was 33 years (SD 5.3) in survivors and 32.8 years (SD
5.0) in unexposedwomen p¼0.58.In the adjustedmodels, hematological can-
cer survivors had a higher risk of infertility diagnosis than unexposed women
overall and by individual cancer type (Table). After stratification by parity,
the association remained strong in nulliparous women, while it disappeared
in parous women.
CONCLUSIONS: This study highlights the importance of reproductive

health counseling in female adolescents and young adults diagnosed with he-
matological cancers, including consideration of fertility preservation. In
addition, trials evaluating cancer therapeutic options in this population
should assess the effect of treatment on the ovarian reserve as a secondary
outcome.

Supported by: Faculty of Health Sciences, Queen’s University
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IT TAKES A VILLAGE: CHARACTERISTICS OF AND
BARRIERS TO PEDIATRIC FERTILITY PRESERVA-
TION PROGRAMS WITHIN THE PEDIATRIC INITIA-
TIVE NETWORK (PIN) OF THE ONCOFERTILITY
CONSORTIUM. M. B. Moravek,a L. A. Appiah,b V. Gomez-Lobo,c

L. Nahata.d aObstetrics and Gynecology, University ofMichigan, Ann Arbor,
MI; bUniversity of Kentucky College of Medicine, Lexington, KY; cObste-
trics and Gynecology, MedStar Washington Hospital Center/Children’s Na-
tional Medical Center, Washington D.C., DC; dNationwide, Columbus, OH.

OBJECTIVE: Describe FP programs of members of the PIN of the Onco-
fertility Consortium
DESIGN: Descriptive cross-sectional study
MATERIALS AND METHODS: Members of the PIN contributed to a

survey designed to investigate programmatic aspects of members’ pediatric
FP programs. Survey data were analyzed for commonalities amongst pro-
grams.
RESULTS: Survey responses were obtained from 18 PIN members, repre-

senting 12 institutions with pediatric FP services. Respondents included pro-
viders from pediatric oncology (3), urology (1), psychology (1), and
endocrinology (3), reproductive endocrinology (4), and pediatric and adoles-
cent gynecology (6). All 12 institutions provided FP services for post-puber-
tal adolescents, 9/12 provided services for pre-pubertal children, and 9/12 for
adults. 6/12 programs offered ovarian tissue cryopreservation (OTC) and 4/
12 offered testicular tissue cryopreservation (TTC) for prepubertal children.
All programs offered oocyte and sperm cryopreservation, either directly or
by referral. 12/12 programs offered FP services to cancer patients (both
pre- and post-chemotherapy), 8/12 for patients at high risk of gonadal failure
(e.g. mosaic Turner syndrome), 6/12 for transgender patients, and 5/12 for
patients with disorders of sex development. Programs from all 12 institutions
were multidisciplinary, with 3-7 unique disciplines involved. Funding struc-
tures and patient costs were different in each of the institutions. When asked
about barriers to program development, 73% cited lack of financial support,
55% low referral rates, 45% other clinical/academic responsibilities, 45%
difficulty with IRB approval, 27% inadequate access to reproductive endocri-
nology/urology, 18% inadequate access to subspecialty providers to join the
team, and 9% reimbursement/RVU structure. Regarding requirements for a
pediatric FP program, 78% respondents cited an FP patient navigator as

Risk of infertility diagnosis following hematological cancer

N

All Nulliparous Parous

Malignancy Type RR (95% CI) p-value RR (95% CI) p-value RR (95% CI) p-value

Non-Hodgkin Lymphoma 371 1.35 (1.07, 1.71) 0.01 1.40 (1.09, 1.81) 0.01 1.43 (0.70, 2.90) 0.33
Hodgkin Lymphoma 731 1.30 (1.10, 1.54) 0.002 1.31 (1.10, 1.57) 0.003 1.21 (0.70, 2.08) 0.49
Leukemia 124 1.71 (1.10, 2.66) 0.02 1.54 (0.99, 2.40) 0.06 0.75 (0.17, 3.27) 0.71
All 1226 1.35 (1.19, 1.54) <0.0001 1.35 (1.17, 1.55) <0.0001 1.21 (0.80, 1.83) 0.37
*RR: Relative Risk
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absolutely necessary, 33% cited a multidisciplinary team, 33% ability to
perform OTC and/or TTC, 33% ability to offer or refer for REI services,
and 11% mental health support.

CONCLUSIONS: Even within the PIN of the oncofertility consortium,
there is wide programmatic variation in pediatric FP services amongmember
institutions. The majority of pediatric FP programs are still facing major bar-
riers, particularly financial. Referrals for fertility counseling remain inconsis-
tent and obtaining IRB approval for tissue preservation remains problematic
at many centers. Consensus guidelines, as well as improved financial re-
sources for FP programs and patients, would help provide consistent and
effective FP care for pediatric patients facing potentially gonadotoxic condi-
tions and therapies.
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CO-TRANSPLANTATION OF HUMAN OVARIAN TIS-
SUEWITH IGF-1 PRODUCINGENDOTHELIALCELLS
IMPROVES SURVIVALOF EARLY STAGE FOLLICLES
AND IS ASSOCIATEDWITH ACCELERATED FOLLIC-
ULAR GROWTH IN VIVO. J. Lekovich, L. Man, N. Pereira,
Z. Rosenwaks, D. James. The Ronald O. Perelman and Claudia Cohen
CRM, Weill Cornell Medicine, New York, NY.

OBJECTIVE: Most of the follicles in human ovaries remain dormant
and only a small proportion is activated into the growing pool. Mobiliza-
tion of these follicles is possible via upregulation of Akt pathway. IGF-1
is a potent activator of Akt pathway. We sought to investigate if addition
of endothelial cells (ECs) that continuously produce IGF1 to human
ovarian tissue transplant activated Akt pathway and mobilized early stage
follicles.

DESIGN: Prospective randomized control trial
MATERIALS AND METHODS: Human ovarian tissue was co-trans-

planted with ECs previously transfected with human IGF-1 gene (IGF-
ECs) into 3-month old immunocompromised, oophorectomized mice (study
group). Blank ECs were co-transplanted with human ovarian tissue in the
control group. Animals were sacrificed after 3 weeks and the tissue was
analyzed histologically and by immunostaining (phospho-Akt (pAkt) as a
marker of Akt activation and Ki67 as a marker of proliferation). Primary out-
comes: total number of follicles/graft, mean proportion of primordial, pri-
mary and secondary follicles. Secondary outcomes: mean proportion of
simple (</¼3 granulosa cells layers) and multi-layer (pre-antral) follicles
among secondary follicles.

RESULTS: There were 3 replicates in each group. The number of total fol-
licles/graft was significantly greater in the control group (P¼0.01). The study
group demonstrated a lower proportion of primordial follicles, and a greater
proportion of secondary follicles (Table). Specifically, multi-layer pre-antral
follicles represented 68% of all secondary follicles in the study group,
compared with only 37% in the control group (P<0.001). Greater proportion
of granulosa cells of primary follicles in the study group stained positive for
pAkt. Theca cells of pre-antral follicles in the study group stained positive
Ki67, unlike those in the control group.

CONCLUSIONS: Short term treatment of human ovarian tissue with IGF-
1 in vivo was associated with improved survival of all follicles, accelerated
follicular growth to pre-antral stage, and activation of a greater proportion
of primordial follicles, likely via activation of Akt pathway.

Supported by: Institutional.
ASRM.
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MOSAICISM PER CHROMOSOMES PER AGE.
T. Escudero,a E. M. Armenti,a A. Jordan,a L. Ribustello,a

S. S. Sawarkar,b S. Munne.c aReprogenetics, Livingston, NJ;
bResearch, Reprogenetics, a CooperSurgical Company, Living-
ston, NJ; cCooperGenomics, Livingston, NJ.

OBJECTIVE: This study aims to compare the differences between mosa-
icism and aneuploidy in regards to the influence of maternal age at the chro-
mosomal level.
DESIGN: Retrospective study of 44608 blastocyst-stage embryos from

8453 cycles from fertility centers throughout the US, analyzed by NGS.
MATERIALS AND METHODS: Samples from each embryo underwent

Illumina NGS protocol and mosaic information for each chromosome was
obtained. For this study, only chromosomes diagnosed as full chromosome
mosaic or aneuploid were considered; no partial chromosomal abnormalities
were considered. The total number of chromosomes analyzed was
1,025,984.These embryos were further subdivided in five maternal age
groups: <35 year old (yo), 35 to 37 yo, 38 to 40 yo, 41 to 42, >42 yo; and
an additional group of egg donors. Pearson test was calculated for each chro-
mosome to ascertain the correlation for age for each chromosome for mosa-
icism and aneuploidy.
RESULTS: Out of the 1,025,984 chromosome pairs analyzed, 12,545 pairs

presented whole chromosome mosaicism, with an overall chance of mosai-
cism of 1.2% per chromosome. Pearson test showed correlation with age
for 5 chromosomes (12, 16, 19, 21, and 22). In regards to aneuploidy,
49,910 chromosome pairs were aneuploid, with an overall chance of aneu-
ploidy of 4.9% per chromosome. Pearson test showed correlation with age
for all chromosomes but 5 chromosomes (1, 2, 7, 12, and XY).
CONCLUSIONS: Only 5 chromosomes showed maternal age effect in

mosaicism. Chromosome size may be a factor as most of the chromosomes
influenced by age are of small size, although other chromosomes of compa-
rable size do not show maternal effect. In regards to aneuploidy, the majority
of the chromosomes showed maternal age effect and only a few did not. Sur-
prisingly, chromosome 12, which showed maternal effect for mosaicism, did
not show maternal effect for aneuploidy. Although mosaicism and aneu-
ploidy are originated by similar mechanisms (anaphase lag and non-disjunc-
tion), their outcomes are quite different. The correct segregation of
chromosomes in meiosis is affected by two factors: an active cohesin com-
plex and the presence of at least one crossover per pair of homologous chro-
mosomes. The results of this study are concordant with these two factors. As
an egg ages, the smaller chromosomes show more aneuploidy as they cannot
maintain the cohesin complex and have less crossovers. For the segregation
of chromosomes in mitosis, the cohesin complex also has an active role, but
the crossover of chromosomes is not needed. After fertilization, the soluble
fraction of the cohesin complex is activated and ready to be used for the
following mitotic divisions. As the cohesin complex is replenished, mosai-
cism does not show an age effect for most of the chromosomes. Also, the
more active role of the cohesin complex in mitosis could be the reason
why the aneuploidy rate is 4 times higher than the mosaicism rate.
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TRANSFEROFEMBRYOSWITH SEGMENTALMOSA-
ICISM IS ASSOCIATED WITH A SIGNIFICANT
REDUCTION IN LIVE BIRTH RATE COMPARED TO
EUPLOID CONTROLS. T. Zore,a L. Kroener,a

C. Wang,b L. Liu,c R. P. Buyalos,a,b G. Hubert,a,b M. Shamonki.a,b aObste-
trics and Gynecology, University of California Los Angeles, Los Angeles,
CA; bFertility and Surgical Associates of California, Thousand Oaks, CA;
cPacGenomics, Agoura Hills, CA.

OBJECTIVE: Segmental mosaicism is a complex issuewith minimal to no
data on established thresholds for labeling an embryo euploid versus aneu-
ploid, or on pregnancy outcomes on the transfer of embryos with segmental
mosaicism. We aim to evaluate the impact of segmental mosaicism on preg-
nancy and live birth rates (LBR) from the transfer of embryos previously
designated as euploid.
DESIGN: Retrospective cohort analysis.
MATERIALS ANDMETHODS: All PGS-screened frozen single embryo

transfers from January 2015 - December 2015 from a high-volume fertility
center were included. Transferred embryos were all designated euploid by

Table

Study
group

Control
group P

IGF-1 in supernatant of cultured
ECs (ng/mL)

1275.3 � 67.1 16.2 � 8.2 <0.01

Total follicles/graft 76 � 34.1 28.3 � 13.5 0.01
Primordial follicles (%) 23 30 0.08
Primary follicles (%) 48 51 0.4
Secondary follicles (%) 28 19 0.07
Simple secondary follicles

(% of all secondary follicles)
37 68 <0.01

Multi-layer (pre-antral)follicles
(% of all secondary folllicles)

63 32 <0.01
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high-density oligonucleotide array comparative genomic hybridization
(aCGH) PGS by the reporting laboratory. Embryos with segmental mosai-
cism, designated as euploid, were classified by the reporting laboratory based
on the size, location, and percentage of mosaicism of the duplication or dele-
tion. The detailed aCGH results from all transferred euploid embryos were
subsequently unmasked to determine the impact of segmental mosaicism
on pregnancy outcomes. Chi-square analyses were used to detect differences
between euploid versus segmental mosaic embryos. Logistic regression was
performed to control for age and day of blastocyst biopsy.

RESULTS: A total of 327 women underwent 377 frozen single euploid
embryo transfers. After unmasking PGS results, 357 embryos were euploid
with no mosaicism and 20 embryos had segmental mosaicism. Average pa-
tient age was similar between groups. LBR was significantly lower in the
segmental mosaic group (30.0% vs 53.8%, p¼ 0.04). The odds of a live birth
after transfer of embryos with segmental mosaicism was reduced by 66%
compared to euploid embryos, controlled for age and day of biopsy (0.34
[95% CI, 0.13- 0.92]) (Table 1). Spontaneous miscarriage, defined as a failed
pregnancy following a positive pregnancy test, was significantly higher in the
segmental mosaic group compared to euploid controls (40.0% vs. 18.2%, p¼
0.04).

CONCLUSIONS: Blastocysts with segmental mosaicism result in signif-
icantly decreased LBR and higher SAB rates compared to euploid controls.
These results support reporting all segmental mosaicism, regardless of de-
gree, to optimize embryo selection and LBR.

Supported by: Supported by NIH/National Center for Advancing Transla-
tional Science (NCATS) UCLA CTSI Grant Number TL1TR000121.
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RELIABILITYOF NEXT GENERATION SEQUENCING
(NGS) DIAGNOSIS OF ANEUPLOIDY OR MOSAICISM
BY RE-BIOPSY AND REPEAT NGS OF INNER CELL
MASS (ICM) ANDTROPHECTODERM (TE) FROMHU-
MAN EMBRYOS. N. M. Sachdev,a Y. G. Kramer,b P. Meyn,a

D. H. McCulloh,a J. Grifo,c D. L. Keefe.d aObstetrics and Gynecology,
NewYork University Fertility Center, NewYork, NY; bNYU Fertility Center,
NewYork, NY; cNYULangone Fertility Center, NY, NY; dObGyn, NewYork
University Langone Medical Center, New York, NY.

OBJECTIVE: To assess the reliability of human embryos with previous
TE biopsies with an NGS diagnosis of aneuploid-mosaic, aneuploid or
euploid by a reference genetics laboratory. Repeat biopsies of these embryos
were performed and NGS was repeated in our own laboratory.

DESIGN: Prospective translational research study
MATERIALS AND METHODS: Discarded human embryos diagnosed

clinically as aneuploid mosaic (containing both aneuploid and mosaic chro-
mosome complement), aneuploid or euploid by NGS were thawed and re-
biopsied to obtain TE and ICM samples. Whole genome amplification using
the SurePlex DNA amplification system followed by NGS via the Illumina
MiSeq platform was performed. Data was interpreted by BlueFuse Multi
software and mosaicism was defined by copy number variation of 30% or
more. Statistical analysis was performed using likelihood G test and chi
square.

RESULTS: 24 embryos from 16 patients were included in the study. 18
embryos had been diagnosed as aneuploid-mosaic, 4 aneuploid and 2
euploid. 96 samples were obtained and NGS was completed in four batches
of 24 samples per MiSeq run, composed of 64 TE and 32 ICM biopsies. 24
samples were unable to be interpreted, because of chaotic profiles (16 TE and
8 ICM), thus not included in the analyses. NGS analysis of ICM and TE bi-
opsies showed both were highly concordant with the original diagnosis of
aneuploidy (100% and 92.50% p>0.05). ICM and TE both were less concor-

dant with the original diagnosis of mosaicism (31.58% and 17.65% p¼0.14).
Additional mosaic calls were more frequently found in TE (37.50%)
compared to ICM samples (16.67%), p¼0.038. The number of cells included
in the biopsy did not influence the diagnosis of aneuploidy or mosaicism,
however, biopsies with fewer than 5 cells were more likely to result in chaotic
profiles (p¼0.039).
CONCLUSIONS: The diagnosis of aneuploidy in a TE biopsy is highly

predictive of aneuploidy in both ICM and other samples of the TE. Mosai-
cism in the TE biopsy is a less reliable predictor of mosaicism in ICM or
TE.Mosaicism is more commonly seen in TE than ICM, supporting prior hy-
potheses that the ICMmay be less hospitable tomosaicism than TE. No aneu-
ploid or mosaic embryos resulted in euploid ICMs, eliminating the concern
for the the non-transfer of a potentially euploid ICM embryo; thus confirming
that a single TE biopsy with an aneuploid result is unlikely to result in a
euploid live born.

Reference:
� BoltonH, GrahamSJL, Van derAaN, et al.Mousemodel of chromosome

mosaicism reveals lineage-specific depletion of aneuploid cells and
normal developmental potential. Nature Communications 2016;7:1165.
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EXTREMELY LOW INCIDENCE OF MOSAICISM IN
HUMAN BLASTOCYSTS MIMICS OCCURRENCE IN
NATURAL AND IVF CLINCIAL PREGNANCIES.
M. Katz-Jaffe, S. McReynolds, K. de Klerk, L. N. Henry,
M. Schweitz, J. Swain, W. B. Schoolcraft. Colorado Center for Reproduc-
tive Medicine, Lone Tree, CO.

OBJECTIVE: Chromosome mis-segregation during embryonic mitotic cell
division is responsible for the generation ofmosaicism, which is defined as two
or more cell populations with different chromosome constitutions within the
same embryo.Estimates of embryonic chromosomalmosaicism in the literature
have been inconsistentwith potentially high rates influenced by clinical proced-
ures, laboratory protocols, and patient variability. The aim of this multicenter
study was to evaluate the prevalence of embryonic chromosomal mosaicism
at numerous IVF clinics consisting of variable infertility patient demographics.
DESIGN: Multi-center prospective study.
MATERIALS AND METHODS: Initial diagnosis of chromosome numera-

tion from trophectoderm (TE) biopsies was performed using the VeriSeq�NGS
platform (Illumina) at a single genetics laboratory. A total of six IVF clinics sit-
uated across North America were included in the multicenter study. Each
geographical location is considered to have a unique population demographic
and their own patient management for clinical treatment including, ovarian stim-
ulation protocols. Embryos in the six IVF laboratories were cultured under
similar optimized conditions utilizing the same consumables, reagents, equip-
ment and comparable biopsy techniques. Statistical analysis included Student’s
t-test, Fisher’s Exact and ANOVAwhere appropriate, significance at P<0.05.
RESULTS: The overall incidence of chromosome mosaicism following

TE biopsy of 16,352 human blastocysts was observed at only 2.6%. There
was no significant variability observed across the six IVF clinics (Clinic
A¼2.6%; Clinic B¼2.4%; Clinic C¼2.4%; Clinic D¼2.5%; Clinic
E¼2.1%; Clinic F¼2.8%; ns). Advanced reproductive agewas not associated
with chromosomal mosaicism (mean maternal age ¼ 36.3�4.2years; mean
paternal age¼ 38.2�6.1years). For all infertility patients that were identified
to have a mosaic blastocyst in their embryo cohort, the vast majority, two
thirds, were younger than 38 years of age (P<0.05). Neither infertility diag-
nosis, ovarian reserve, blastocyst morphology, day of biopsy, nor the chromo-
some involved in the error were associated with chromosomal mosaicism.
Blastocysts identified with chromosomal mosaicism were not transferred.
Multiple re-analysis of mosaic blastocysts confirmed the original mosaicism
diagnosis and the identification of the inverse aneuploidy in the re-biopsy
sections with random allocation between the TE and inner cell mass.
CONCLUSIONS: This novel study suggests that chromosomal mosaicism

in human blastocysts is indeed extremely low, more closely resembling the

Transfer outcomes of embryos with segmental mosaicism compared to euploid

controls

Euploid
Embryos
N¼357

Segmental
Mosaicism

Detected N¼20
Adjusted Odds
Ratio (95% CI)

Live Birth N (%) 192 (53.8%) 6 (30.0%) 0.34 (0.13-0.92)
Spontaneous

Miscarriage N (%)
65 (18.2%) 8 (40.0%) 3.02 (1.18-7.76)

Repeat NGS Results Compared to Initial Clinical TE Biopsy NGS Results

ICM TE p

Aneuploid Concordant (%) (24/24)100% (37/40) 92.50% >0.05
Mosaic concordant (%) (6/19) 31.58% (6/34)17.65% 0.136
Additional mosaic (%) (4/24)16.67% (18/48)37.50% 0.0376
Chaotic Profile (%) (8/32)25% (16/64) 25% 0.498
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incidence of mosaicism in spontaneous and IVF clinical pregnancies (1-2%).
The combination of optimized conditions and robust protocols in both the
IVF and genetics laboratories contributes to the most successful clinical out-
comes for infertility patients, including the expected biological representa-
tion of chromosomal mosaicism.
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DOES LASER ASSISTED BIOPSY INTRODUCE
MOSAIC OR CHAOTIC CHANGES TO BIOPSIED
CELLS? D. A. Kelk,a S. S. Sawarkar,b Y. Liu,a

M. Dufton,a L. Ribustello,c S. Munne.d aYale Fertility Center,
Yale University, Ob/Gyn, New Haven, CT; bResearch, Reprogenetics, a
CooperSurgical Company, Livingston, NJ; cReprogenetics, Livingston, NJ;
dCooperGenomics, Livingston, NJ.

OBJECTIVE: Laser assisted trophectoderm biopsy (TEB) procedures are
more complex and variable compared to blastomere biopsy.Variable laser pulses
as well as shearing or tearing techniques may be applied depending on the lab-
oratory. Mosaicism rates vary between IVF labs and it is unclear if the mosai-
cism noted in PGS tested human blastocysts is a true representation of the
genetic state or in part an artifact of the TEB. This study used a unique model
of H1 human embryonic stem cells as a more precise tool to quantify laser
impact and determine if laser usage can induce mosaic or chaotic DNA profiles.

DESIGN: Randomized prospective, blinded trial.
MATERIALS AND METHODS: H1 cells from passages 44 and 47 were

exposed to either 1 or 5 laser pulses at either low (5.5 mS) or high (10.0 mS)
exposure (Octax). Cells not exposed to the laser were used as controls. Five
or 10 cells were used in each treatment group to mimic the cell number gener-
ally obtained during TEB. All treatments were replicated and cell loading pro-
cedures were performed following clinical guidelines. Samples were amplified
by SurePlex, sequenced with VeriSeq PGS assay on MiSeq and analyzed with
BlueFuse Multi analysis (Illumina). A total of 54 samples were analyzed.

RESULTS: All samples passed clinical sequencing QC parameters. Reads
post filtering include only reliable calls, which passed the Illumina chastity filter.

Trisomy 12 was detected uniformly within cells from passage 47, while pas-
sage 44 cells uniformly exhibited partialmosaicism for chromosome1q12-qter.
One sample from the treatment (5 hits at 5.5 mS) was discordant. This sample
reported a partial mosaic trisomy 1q12-qter concordant like other samples; but
also had a partial mosaic trisomy at 4q21.23-q22.3 and 9q21.11-q21.31.

CONCLUSIONS: Mosaic anomalies detected throughout the replicates are
consistent with inherent abnormalities within the cell lines and not a product of
laser exposure. Laser usage in the range commonly used to perform TEB,
showed no impact to DNA profiles. While no effect was observed in the less
clinically relevant 10mS group, further investigation is warranted due to the
limited number in this study. This reassuring study is the first step to examine
if laser assisted TEB procedures can induce artifactual mosaic DNA profiles.
Further studies are needed to examine if the non-laser,mechanical aspects of
TEB could contribute to mosaic artifacts or if lab handling such as lack of suf-
ficient temperature control could contribute to lab variabilities.
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THE PERKS OF GOING TARGETED: SAMPLE
CONTAMINATION, DNA FINGERPRINTING AND
CHROMOSOMAL MOSAICISM ACCURATELY
PREDICTED BY TARGETED NGS-BASED COMPRE-
HENSIVE CHROMOSOME SCREENING. D. Marin,a,b

R. S. Zimmerman,c C. Jalas,c Y. Zhan,c A. Lonczak,c R. T. Scott, Jr.,a,b

N. Treff.a,b aIVI/RMA, Basking Ridge, NJ; bThomas Jefferson University,
Philadelphia, PA; cFoundation for Embryonic Competence, Basking Ridge,
NJ.

OBJECTIVE:Most current NGS-based CCS platforms are limited to chro-
mosome copy number analysis due to shallow sequencing resulting from an
initial step of random DNA amplification. Using a targeted amplification
approach capable of genotyping targeted loci, this study applies a model of
a trophectoderm (TE) biopsy in order to validate the detection of sample
contamination and chromosomal mosaicism. In addition, it evaluates if gen-
otyping data can be reliably used to perform DNA fingerprinting, correctly
identifying the transferred embryo and its parents, all in parallel to CCS.
DESIGN: Retrospective and prospective blinded.
MATERIALS AND METHODS: TE biopsy model: 6-cell mixtures of 2

different cell lines were prepared in the following ratios (0:6, 1:5, 2:4, 3:3,
4:2, 5:1 and 0:6). First mixture had cells with trisomy 13 and 15, the second
one cells with trisomy 18 and a normal female karyotype. Samples were
blindly sequenced by targeted NGS (TNGS). Mosaicism predictions were
performed and a contamination score (CS) estimating the deviation from
0.5 of heterozygous allele frequencies was calculated for each sample.
Fingerprinting: 32 single embryo transfer cases with sequenced data form
both parents, all embryos and the newborn were analysed for validation. Ge-
notype calls were retrieved and identity by state (IBS) scores were blindly
calculated among all samples. Self, siblingship and parentage predictions
were made and compared to actual relationships.
RESULTS: TNGS sensitivity to detect aneuploidy was 100% for mixture

levels of 100, 83 and 67%. It decreased to 93.5, 69.6 and 10.0% for 50, 33 and
17% mixtures respectively. Overall specificity was 100%. 6-cell aliquots of
same cell line had the lowest CS (0.078�0.003), whereas samples with at
least one different cell presented significantly higher CS (1:5,
0.157�0.004; 2:4, 0.190�0.003 and 3:3, 0.190�0.005, p<0.0001). In all
cases the newborn’s genotype matched the transferred embryo’s (IBS1 and
IBS0¼0). All 188 embryos analysed were correctly assigned to their respec-
tive parents (IBS0¼0).
CONCLUSIONS: To our knowledge this is the first time that detection of

sample contamination, chromosomal mosaicism and DNA fingerprinting are
validated as concomitant applications of NGS-based CCS. Further studies
addressing if contamination may result in misdiagnosis and impact outcomes
should be carried out, similarly with putative mosaics. The ability to correctly
identify which embryowas transferred and its parentage comes to aid in solv-
ing cases of alleged gamete/embryomix-up, reveal cases of spontaneous con-
ceptions and the discovery of biomarkers for reproductive potential.
Supported by: Foundation for Embryonic Competence
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FACTORS ASSOCIATED WITH FREEZE-ALL EM-
BRYO CYCLES IN THE UNITED STATES FROM 2004-
2013. M. S. Christianson,a J. E. Stern,b F. Sun,c

H. Zhang,d A. K. Styer,e A. J. Polotsky.f aGynecology and Ob-
stetrics, Johns Hopkins University School of Medicine, Lutherville, MD;
bObstetrics and Gynecology, Dartmouth-Hitchcock, Lebanon, NH; cYale
School of Publis Health, New Haven, CT; dYale School of Public Health,
New Haven, CT; eMassachusetts General Hospital/Harvard Medical Sch,
Boston, MA; fUniversity of Colorado, Aurora, CO.

OBJECTIVE: Prior work has shown that embryo cryopreservation without
fresh transfer has increased in the U.S. from 7.9% (2004) to 40.7% (2013)1.
We sought to characterize patient trends in fresh assisted reproductive tech-
nology (ART) cycles in which all embryos were cryopreserved.
DESIGN: Historical cohort of U.S. ART cycles reported to the Society for

Assisted Reproductive Technology Clinic Outcome Reporting System
(SART CORS) between 2004 and 2013 in which an oocyte retrieval and em-
bryo cryopreservation took place with no fresh embryo transfer.
MATERIALS ANDMETHODS: Over the 10-year period, therewere a total

of 79,360 autologous fresh ART retrievals from women in whom all embryos
were cryopreserved. Cycles were categorized by year and analyzed by: age,
body mass index (BMI), infertility diagnosis, number of oocytes retrieved, num-
ber of embryos cryopreserved, whether preimplantation genetic testing was per-
formed and geographic region. Cochran-Armitage trend test or Spearman
correlation measure was performed to determine if there was an increasing or
decreasing trend from theyears of 2004-2013dependingon thevariable data type.
RESULTS: Among fresh ART cycles in which all embryos were cryopre-

served, themean agewas 36.3 years old andmean number of embryos cryopre-
served per cycle was 6.3. In freeze-all cycles from 2004 to 2013, there was a
significant increase in the percentage of womenwith decreased ovarian reserve
(19.9% to 34.1%, p¼0.001) and in the percentage who used preimplantation

Laser Treatment Results

Treatment
# Replicates

(n)

# with
Degraded
DNA

Avg
Filtered
Reads

%
Concordance

Avg
Noise

Control 6 1 338,300 100 0.21
1 hit at 5.5mS 6 0 367,160 100 0.21
5 hits at 5.5mS 6 0 320,330 83 0.21
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genetic diagnosis/screening (3.2% to 6.9%, p¼0.017). The percentage of
freeze-all cycles among those with polycystic ovary syndrome during the 10-
year period decreased significantly from 18.3% to 10.3% (p<0.001), and those
with endometriosis decreased from 9.9% to 5.6% (p<0.001). Mean number of
oocytes retrieved among freeze-all cycles decreased from 17.8 to 14.0
(P¼0.002) and number of embryos frozen decreased from 8.9 to 6.0
(p<0.001). There was no significant difference in patient age or BMI among
freeze-all cycles. The proportion of freeze-all cycles among geographic regions
did not change significantly over the 10-year period: Northeast (38.6%), West
(31.7%), South (19.4%) and Midwest (10.3%).

CONCLUSIONS: Underlying factors associatedwith freeze-all ART cycles
have significantly changed over the past 10 years. While an increased propor-
tion of preimplantation testing among freeze-all cycles is not unexpected, the
trend of an increased proportion of decreased ovarian reserve patients among
freeze-all cycles reflects a noteworthy change in practice pattern.

Reference:
1. ChristiansonMS, Sun F, Zhang H, Stern JE, Polotsky, AJ. Trends in uti-

lization of cryopreserved embryos in the United States from 2004-
2013: an analysis of 411,811 cycles. European Society of Human
Reproduction and Embryology, July 2017.

Supported by: This study was supported by the Clinical Research Scientist
Training Program, Eunice Kennedy Shriver National Institute of Child
Health and Human Development (R25 HD 075737).
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FOLLICULAR FLUID (FF) PHENOL CONCENTRA-
TIONS AND EARLY IN VITRO FERTILIZATION (IVF)
OUTCOMES AMONG WOMEN SEEKING FERTILITY
CARE. I. Dimitriadis,a L. Minguez-Alarcon,b

P. Williams,c I. Souter,d T. L. Toth,e J. B. Ford,f R. Hauser.g aMassachusetts
General Hospital, Boston, MA; bHarvard T H Chan School of Public Health,
Boston, MA; cBiostatistics and Epidemiology, Harvard T. H. Chan School of
Public Health, Boston, MA; dObstetrics Gynecology/REI Division, Harvard
Medical School-Massachusetts General Hospi, Boston, MA; eOB/GYN,
Massachusetts General Hospital, Boston, MA; fEnvironmental Health, Har-
vard T.H. Chan School of Public Health, Boston, MA; gHarvard Chan School
of Public Health, Boston, MA.

OBJECTIVE: To evaluate whether FF concentrations of phenols are asso-
ciated with early IVF outcomes among women from a fertility center.

DESIGN: Ongoing prospective cohort study.
MATERIALS ANDMETHODS: We evaluated 143 women in the Environ-

ment and Reproductive Health (EARTH) Study who provided at least one FF
sample and underwent at least one IVF cycle (2007-2015). FF concentrations
of 2,4-dichloro-phenol (2,4DCP), 2,5-dichloro-phenol (2,5DCP), methyl-para-
ben (MPB), ethyl-paraben (EPB), propyl-paraben (PPB), butyl-paraben (BPB),
bisphenol A (BPA), bisphenol S (BPS), bisphenol F (BPF), benzophenone-3
(BP3), triclosan (TCS) and triclorocarban (TCC) were quantified by isotope
dilution tandem mass spectrometry. Early IVF outcomes (total and mature
oocyte yields, peak estradiol (E2) levels, endometrial thickness, fertilization
and embryo quality) were abstracted from electronic medical records. General-
ized linear models were used to explore the associations between tertiles (T1,
T2,T3; lower to higher)ofFFphenol concentrationsand IVFoutcomesadjusted
for age, body mass index, infertility diagnosis, and year of sample collection.

RESULTS: Detection rates varied from high (75-93%) for MPB, PPB and
BPS to moderate (17-55%) for 2,4DCP, EPB, BPA, BP3, BPB and TCS.
TCC, 2,5DCP and BPF had very low detection (<2%) and were not considered
for analysis. Correlations between FF and urine concentrations were moderate
(0.4-0.9) among BPS, BP3, EPB, MPB, PPB, and TCS, and low (<0.3) among
the remaining phenols. FF concentrations of somephenolswere associatedwith
certain early IVF outcomes.Womenwith T3 vs T1 of FFTCS and PPB concen-
trations had, on average, lower mature oocyte yields (-22%, p¼0.03; -17%,
p¼0.09) and lowerE2 levels (-11%, p¼0.10; -11%, p¼0.28). Similarly, average
E2 levels were 17% lower (p¼0.05) amongwomen in T3 of FF BPB concentra-
tions, compared to those in T1, with oocyte yields having a similar downward
trend (p¼0.28). Compared to T1, women in T3 of FF BP3 concentrations had
a 15% higher mature oocyte yield (p¼0.07), with average E2 levels trending
in a similar direction (p¼0.66). FF concentrations of other phenols were unre-
lated to early IVF outcomes.

CONCLUSIONS: We detected numerous phenols in FF among women
undergoing fertility treatments. Higher FF concentrations of certain phenols
were associated with decreased E2 levels and lower oocyte yield, a finding
that raises concerns for a possible deleterious effect on IVF outcomes.

Supported by: NIEHS R01ES022955, R01ES009718, NIEHS
R01ES000002.
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EXPOSURETOAMBIENTAIR POLLUTIONANDLIVE
BIRTH OUTCOMES INWOMEN UNDERGOING IN VI-
TRO FERTILIZATION. S. M. Quraishi,a L. Piepmeier,a

M. d. Hinckley,b K. S. Richter,c B. Yee,d P. C. Lin,e

G. Neal-Perry,f J. Kaufman,a A. Hajat.a aUniversity of Washington, Seattle,
WA; bReproductive Science Center, San Ramon, CA; cResearch, Shady
Grove Fertility Center, Rockville, MD; dReproductive Partners Medical
Group, Redondo Beach, CA; eSeattle Reproductive Medicine, Seattle, WA;
fObstetrics and Gynecology, University of Washington, Seattle, WA.

OBJECTIVE: The purpose of this study was to evaluate if higher levels of
ambient air pollution exposure prior to starting an IVF cycle were associated
with fewer live births.
DESIGN: This study used a retrospective cohort design evaluating women

initiating their first autologous IVF cycle between 2012 and 2013.
MATERIALSANDMETHODS: Clinical data including cycle factors and

birth outcomes were extracted from medical records from six clinics located
in Seattle, WA, San Francisco, CA, Los Angeles, CA, Baltimore, MD, Ches-
terbrook, PA, and Rockville, MD. These cities represent areas with high and
low ambient air pollution concentrations. Annual average exposure to partic-
ulate matter%2.5 mm in diameter (PM2.5) and nitrogen dioxide (NO2) were
predicted at patient’s residential address using a national spatial exposure
model which used partial least squares and universal kriging to estimate
exposure. A relative risk (RR) was calculated using a modified poisson
regression model. Regression models were adjusted for patient age at cycle
start, body mass index (BMI) at cycle start, and clinic.
RESULTS: This study had eligible information on 7,463 patients. At cycle

start, the mean agewas 34.9 and the mean BMI was 25.3 kg/m2. The majority
of patients were white (57.6%), 20.8% were Asian, and 10.1% were African
American. Most patients had a prior gravidity of two or more (64.3%) and
7.9% had a gravidity of zero while 22.7% of patients have a prior parity of
zero and 52.5% of patients with a prior parity of one. Regarding live birth,
overall 36.0% of patients had a cycle resulting in a live birth which is similar
to nationally reported rates. The overall mean exposure for annual average
exposure to PM2.5 was 8.7 mg/m3 with an interquartile range (IQR) of 1.6;
the mean for NO2 was 9.0 parts per billion (ppb) with an IQR 4.7. The age
and BMI adjusted regression found a two unit higher PM2.5 was associated
with 2% fewer live births (RR: 0.98 95% confidence interval (CI) 0.94,
1.02) and a five unit higher NO2 associated with 5% fewer live births (RR:
0.95 95% CI 0.91, 0.99). This small but statistically significant result did
not persist once the model was adjusted for clinic.
CONCLUSIONS: These preliminary results show no association between

exposure to PM2.5 or NO2 and live birth. It is unclear if long-term (annual
average) is the correct exposure time period to examine for ambient air pollu-
tion. Further investigation using shorter potentially biologically relevant
exposure time periods such as 2 or 8 weeks, may be more relevant. Lastly,
ambient air pollution may be related to intermediate outcomes such as fertil-
ization and pregnancy rates, or may be affected by infertility type
Supported by: SMQ was supported by NIH/NICHD T32 HD052462
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PREDICTIVE FACTORS FORADHERENCETO STUDY
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stetrics and Gynecology, Division of REI, University of Connecticut Health
Center, Farmington, CT; bSchool of Public Health, Yale University, New Ha-
ven, CT; cNICHD, Bethesda,MD; dUniversity of Pennsylvania, Philadelphia,
PA; eYale School of Public Health, NewHaven, CT; fObstetrics and Gynecol-
ogy, University of Colorado School of Medicine, Aurora, CO; gEunice Ken-
nedy Shriver NICHD, Bethesda, MD.

OBJECTIVE: There is insufficient information about potential factors that
may predict adherence to study protocol in infertility trials. We evaluated
whether certain baseline characteristics may be associated with adherence
to study protocol.
DESIGN: Secondary analysis of 3 randomized controlled trials (RCTs)

conducted by the Reproductive Medicine Network
MATERIALS ANDMETHODS: A total of 2276 participants from 3 trials

were included: PPCOSI (n¼626), PPCOSII (n¼750), AMIGOS (n¼900).
Non-adherence to study was defined as violation of at least one of the
following: medication compliance, study visit compliance, intercourse
compliance and drop-out from the study before conception. Student t-test,
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Chi-square or Fisher exact tests were performed to compare adherence to
study protocol to the putative predictors including race, ethnicity, age, prior
parity, BMI, insurance coverage, education level, income, history of smok-
ing, duration of infertility, history of prior infertility treatment, FertiQol
score, PRIME-MD. Logistic regression was used to establish a prediction
model using the putative predictors. All variables were introduced to a multi-
variable logistic regression analysis in a stepwise fashion, with a p value of
<0.10 to enter and p value of <0.05 to stay.

RESULTS: Race, BMI, income, and total FertiQoL score were associated
with adherence to study protocol in both the bivariate and multiple logistic
regression analysis. Participants who were Black or African American or
Asian, or had higher BMI, income< $50,000 and lower total FertiQoL score
were less adherent to study protocols (Table).

CONCLUSIONS: We identified certain population groups and baseline
characteristics that are predictive of adherence to study protocol. Finding
innovative ways to improve adherence to study protocol in such groups
will improve the reliability of the results of RCTs. Further studies are needed
to determine if non-adherence to study protocol adversely impacts outcome
of infertility trials.

Supported by: Supported by NIH Eunice Kennedy Shriver NICHD Grants
U10 HD39005, U10 HD38992, U10 HD27049, U10 HD38998, U10
HD055942, HD055944, U10 HD055936, U10HD055925, and U10 U54-
HD29834 to the UVA Center for Research in Reproduction Ligand Assay
and Analysis Core and CREST Grant R258HD075737
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TRACKING IMPLANTED EMBRYOS USING CELL-
FREE FETAL DNA FROMMATERNAL CIRCULATION
AT 9 WEEKS GESTATION BY TARGETED NGS.
X. Tao,a Y. Zhan,a R. T. Scott, III,a J. L. Bedard,a

R. T. Scott, Jr.,b N. Treff.c aFEC, Basking Ridge, NJ; bIVI/RMA, Thomas
Jefferson University, Basking Ridge, NJ; cIVI/RMA, Rutgers-RWJ, Basking
Ridge, NJ.

OBJECTIVE: Embryonic DNA fingerprinting is a powerful tool that iden-
tifies the implanted embryo following multiple embryo transfer during IVF cy-
cles and allows for elimination of all non-embryonic variables from studies
design to identify and validate markers of embryonic reproductive competence.
Cell-free fetal DNA (cfDNA) in the serum and plasma of pregnant women has
been used widely in noninvasive parental diagnosis. To accommodate our cur-
rent targeted NGS (tNGS) based comprehensive chromosome screening (CCS)
platform, this study aims to establish a method for fingerprinting fetal DNA ob-
tained from thematernal circulation at 9weeks gestation using singlenucleotide
polymorphisms (SNPs) within the tNGS CCS amplicons.

DESIGN: Prospective, blinded.
MATERIALS AND METHODS: 36 Patients with single embryo transfer

and singleton implantation were included in this study. All the transferred
embryos and untransferred sibling embryos were evaluated with tNGS.
cfDNA was enriched from maternal plasma at 9 weeks gestation using
QIAamp MinElute Virus Kit (Qiagen). Parental blood DNAwas isolated us-
ing QIAsymphony DSP DNA midi kit (Qiagen). tNGS was performed on
parental DNA and cfDNA. Allele frequencies were calculated for parental
DNA, cfDNA, transferred embryos, and untransferred sibling embryos for
each patient. The criteria for informative SNPs were as follows: maternal

genotype was homozygous, paternal genotype was heterozygous, and em-
bryo genotypewas heterozygous. The paternal allele fraction for the informa-
tive SNPs in cfDNAwas calculated for each embryo. cfDNA should contain a
higher proportion of the paternal allele for the implanted embryo.
RESULTS: The average paternal allele fraction in the cfDNAwas �2.5%.

The transferred embryos were successfully identified in 34 out of 36 patients.
The 2 failed cfDNA samples showed less than 1%of the paternalDNA fraction.
CONCLUSIONS: This study demonstrates that cfDNA fingerprinting by

tNGS can identify the implanted embryos at 9 weeks gestation, reducing
the time by �31 weeks for newborn fingerprinting. This may be integral to
robust development of new markers of reproductive competence at an early
stage of pregnancy.
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IMPROVEMENT IN QUALITY OF LIFE WITH
FERTILITY PRESERVATION BEGINS AFTER CAN-
CER TREATMENTAND PERSISTS ONE YEAR AFTER
CANCER TREATMENT. N. Sinha,a J. Letourneau,b

S. Chan,c E. Niemasik,d P. Xiong,e E. Harris,f E. Mok-Lin,g

M. Cedars,h M. Rosen.i aObstetrics, Gynecology & Reproductive Sciences,
University of California, San Francisco, San Francisco, CA; bUCSF Repro-
ductive Endocrinology, UCSF, San Francisco, CA; cKaiser Permanente,
Santa Clara, Santa Clara, CA; dKaiser San Francisco, San Francisco, CA;
eUCSF OB/GYN, REI, Clinical Research Coordinator, Merced, CA; fUCSF
Women’s Health, San Francisco, CA; gUCSF, San Francisco, CA; hObste-
trics, Gynecology and Reproductive Sciences, University of California,
San Francisco, San Francisco, CA; iUniversity of California, San Francisco,
San Francisco, CA.

OBJECTIVE: Retrospective studies have demonstrated an improved qual-
ity of life with pre-treatment fertility preservation counseling (FPC) in
women newly diagnosed with cancer.1 In this study, we sought to determine
the impact of FPC and fertility preservation (FP) on reproductive concerns
and psychological quality of life (QOL) outcomes prospectively as patients
undergo and complete cancer treatment.
DESIGN: Prospective cohort study.
MATERIALS AND METHODS: Patients with newly diagnosed cancer

received surveys at 5 time points - before and after FP, before and after cancer
treatment, and one year after completing cancer treatment. Each survey included
previously validated instruments -Decisional Regret Score (DRS), Reproductive
Concerns after Cancer (RCAC), anxiety, and distress. Paired t-tests and t-tests
were used as appropriate to measure differences in these measures.
RESULTS: 139 patients have been recruited for the study. Average age is

34 +/- 5. The most common cancer diagnosis was breast (62%). Before can-
cer treatment, deciding to not undergo FP was associated with similar regret
to those who decided to undergo FP. However, not undergoing FP was asso-
ciated with significantly higher regret after completing cancer treatment (Ta-
ble 1). FPC significantly reduced reproductive concerns (P<0.001), anxiety
(P<0.001) and distress (P<0.001) before cancer treatment, and this reduc-
tion was maintained till over one year after completing cancer treatment
(P¼0.005/P<0.001/P<0.001).

CONCLUSIONS: In prospective analysis, reproductive health counseling
in women newly diagnosed with cancer decreases anxiety, distress, and
reproductive concerns. Those patients who decided to pursue FP have
decreased regret one year after undergoing cancer treatment. This data em-
phasizes the need to provide adequate pre-treatment reproductive health
counseling in order to improve post-treatment QOL.

Reference:
1. Pretreatment fertility counseling and fertility preservation improve

quality of life in reproductive age women with cancer.
2012;118(6):1710-7.

Supported by: UCSF-CTSI Grant Number TL1 TR001871

Adherence to protocol

Variable OR (95%) P-value

Race
White Reference
Black or African American 0.60(0.43-0.86) 0.005
Asian 0.57(0.35-0.94) 0.029
American Indian or Alaska Native 1.21(0.35-5.56) 0.846
Native Hawaiian or Pacific Islander 0.48(0.03-7.66) 0.60
BMI 0.97(0.96-0.98) <0.001
Income
<$50,000 Reference
>¼$50,000 1.65(1.27-2.14) <0.001
Total FertiQol Score 1.01(1.00-1.02) 0.002

Decisional Regret after deciding to undergo or not undergo FP

Time point No FP FP P-value

Before cancer treatment (0-100) 29.1 18.8 0.104
After cancer treatment (0-100) 23.9 8.75 <0.001
>1 year after cancer treatment (0-100) 31.7 12.1 <0.001
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KEY PERFORMANCE INDICATORS SCORE (KPIS
SCORE) BASED ON CLINICAL AND LABORATORIAL
PARAMETERS CAN ESTABLISH BENCHMARKS FOR
INTERNAL QUALITY CONTROL IN AN IVF/ICSI
PROGRAM. J. G. Franco, Jr.,a,b C. G. Petersen,a,b A. L. Mauri,a,b

L. D. Vagnini,b A. Renzi,b B. Petersen,b M. Matilla,a V. Comar,a

J. Ricci,a F. Dieamant,a,b R. Baruffi,a,b J. B. Oliveira.a,b aCenter for Human
Reproduction Prof. Franco Jr, Ribeirao Preto, Brazil; bPaulista Center for
Diagnosis Research and Training, Ribeirao Preto, Brazil.

OBJECTIVE: To evaluate if a Key Performance Indicators (KPIs) score
with clinical and laboratorial parameters could be used to establish bench-
marks for internal quality control (IQC) in IVF/ICSI cycles.

DESIGN: Prospective cohort
MATERIALS AND METHODS: A total of 280 patients (36.4�4.3years)

underwent IVF/ICSI cycles were included. KPIs score was obtained by anal-
ysis of clinical KPIs (C-KPIs): age, anti-M€ullerian hormone (AMH-ng/ml),
number of metaphase-II oocyte; and laboratory KPIs (L-KPIs): fertilization
rates and morphological quality of embryonic lot (MQEL). The maximum
total KPIs score was 25 points (Table I). The total KPIs score (C-KPIs+L-
KPIs) was correlated with the presence or absence of clinical pregnancy.
The relationship between the C-KPIs score and L-KPIs score was analysed
to establish quality standards to increase the performance of the clinical
and laboratory work in ART.

RESULTS: The model of logistic regression (MLR) with respect to
pregnancy and total KPIs score (102 clinical pregnancy/280 patients) re-
sulted an odds ratio of 1.24 (95%CI¼1.16-1.32). Also, there was a signif-
icant difference (P<0.0001) with respect to the total KPIs score mean
among the group of patients with clinical pregnancy (KPIs
score¼20.4�3.7) and the group without clinical pregnancy (KPIs
score¼15.9�5). Clinical pregnancy probabilities (CPP) can be obtained
using the MLR (prediction key) with the total KPIs score as a predictor
variable; therefore, KPIs score 25/CPP¼70% (95%CI¼59%-79%), KPIs
score 20/CPP¼45% (95%CI¼38%-51%), KPIs score 15/CPP¼22%
(95% CI¼16%-30%), KPIs score 10/CPP ¼ 9% (95% CI¼5%-15%),
etc. On the other hand, the mean C-KPIs score and L-KPIs score obtained
in the pregnancy group were 11.9�2.9 and 8.5�1.7, respectively.
Routinely, in all cases where the C-KPIs score was R9 after the proced-
ure but the L-KPIs score obtained was %6 (approximately one standard
deviation less than the mean), a revision of the laboratory procedure was
performed to check quality standards.

CONCLUSIONS: The total KPIs score was able to establish benchmarks
for clinical pregnancy. Also, the KPIs score can provide insights about the
clinical-laboratorial interface. A comparative analysis between values of
the C-KPIs score and L-KPIs score can detect laboratorial problems or pit-
falls in the work of clinicians and embryologists.

O-224 Wednesday, November 1, 2017 11:15 AM

STRATEGIC IMPLEMENTATION OF ICSI LEADS TO
HIGHER SUCCESS RATES THAN ROUTINE
ICSI. A. M. Peterson,a V. Libby,b S. N. Babayev,a

S. Zhang,c K. Doody.d aOB/GYN, UT Southwestern Medical
Center, Dallas, TX; bUT Southwestern Medical Center, Dallas, TX; cDe-
partment of Clinical Sciences, University of Texas Southwestern Med-
ical Center, Dallas, TX; dCenter for Assisted Reproduction, Bedford,
TX.

OBJECTIVE: To evaluate if there are differing outcomes in fresh autolo-
gous cycles in clinics that use an algorithm to determine whether to use in
vitro fertilization (IVF) or intracytoplasmic sperm injection (ICSI) versus
clinics that use ICSI exclusively.
DESIGN: Retrospective cohort study
MATERIALS AND METHODS: All women with fresh, frozen, donor,

and non-donor embryo transfers from the Society for Assisted Reproductive
Technology (SART) database between the years 2004 to 2013 were analyzed.
Clinics with greater than or equal to 95% of ICSI performed were termed
routine ICSI clinics, whereas those with less than 95%were designated as al-
gorithm-based clinics. The main outcome measures were pregnancy, live
birth, multiple gestation, birth weight, neonatal death, and gender rates. Inde-
pendent variables included demographic and cycle characteristics. SAS 9.4
(Cary, NC) was used to calculate frequencies and perform bivariate analyses.

RESULTS: A total of 159,005 patients from 465 clinics in 3,055 distinct
clinic-years were reviewed. Of routine ICSI clinics, 24,826 patients under-
went fresh and 1,528 patients underwent frozen embryo transfers from 557
distinct clinic-years. Among algorithm-based clinics, 132,379 patients un-
derwent fresh and 5,490 underwent frozen embryo transfers from 2,498
distinct clinic-years. Patients in algorithm-based clinics undergoing fresh,
non-donor cycles have significantly higher pregnancy and live birth rates,
while having lower neonatal death rates among singleton and multiple gesta-
tions. There is no difference in rates of spontaneous abortion, multiple gesta-
tion, live birth weight, or length of gestation. Patients in algorithm-based

Table 1. KPIs score system

SCORE POINTS AGE (years) AMH (ng/ml) OOCYTES MII FERTILIZATION (%) MQEL (EMBRYO QUALITY LOT)

1 R40 <1 %3 <50 ONLY LOW-QUALITY
3 37-39 R1-<2 4-6 R50-65 1 TOP-QUALITY OR R1

INTERMEDIATE-QUALITY
5 %36 R2 R7 R65 R2 TOP-QUALITY

Fresh Non-Donors with routine ICSI versus Algorithm-based ICSI

Fresh Non-Donor
Routine ICSI
(N ¼ 22833)

Algorithm-based
ICSI (N ¼ 122219) P-value

Age (years) at
cycle start,
mean (# cycles)

34.70 (24774) 34.80 (129289) 0.0052

Patient Weight
(lbs), mean (#
cycles)

143.04 (15913) 143.40 (72986) 0.3945

BMI (kg/m2), mean
(# cycles)

25.53 (14970) 25.76 (68363) <0.0001

Male Infertility, %
(N)

35.04
(8680/24774)

35.72
(46182/129289)

0.0397

Pregnancy Rate Per
Cycle, % (N)

41.38
(10250/24774)

44.15
(57080/129289)

<0.0001

Live birth rate per
cycle, % (N)

29.33
(7265/24774)

31.44
(40650/129289)

<0.0001

Miscarriage rate, %
(N)

13.54
(1388/10250)

13.29
(7588/57080)

0.4967

Neonatal death per
live birth, % (N)
Singleton

0.65 (33/5089) 0.57 (161/28155) <0.0001

Neonatal death per
live birth, % (N)
Multiple

2.34 (51/2176) 1.44 (180/12495) <0.0001

Multiple gestation
rate per CP, %
(N)

31.97
(2753/8777)

31.96
(15597/48806)

0.2739

Length of gestation
(days), mean
(N)

227.94 (8679) 228.84(48380) 0.2932
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clinics had more male infertility, were older and had higher BMIs than those
in routine ICSI clinics.

CONCLUSIONS: Performing routine ICSI for the purpose of improving
fertilization rates leads to an overall decrease in birth rate. This decrease in
success rates was seen in all age strata (data not shown).
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RISKFACTORSFORMONOZYGOTICTWINNINGINIVF:
A MULTICENTER COHORT STUDY. D. A. Vaughan,a

E.Cleary,b A.Penzias,c D. Sakkas.d aOb/Gyn,TuftsMedicalCenter,
Boston,MA; bCenter for Integrationof Science and Industry,Bentley
University,Waltham,MA; cBoston IVF / HarvardMedical School,Waltham,MA;
dBoston IVF, Waltham, MA.

OBJECTIVE: The incidence of monozygotic twinning (MZT) is greatly
increased among IVF patients compared to the general population (0.7-
13% vs. 0.45%, respectively), but the reason for this remains unclear1.

Our initial objective was to create a large, multicenter database to include
monozygotic twins, which we could subsequently interrogate. We then
sought to investigate both the incidence of, and risk factors for, MZT.

DESIGN: Retrospective, multicenter, cohort study.
MATERIALS AND METHODS: Using an electronic medical record

system (eIVF, PracticeHwy), clinical pregnancy data (confirmation of
a gestational sac(s) and presence of a fetal pole with a heartbeat(s)
on ultrasound) from 10 large IVF clinics from January 1st 2000 to
January 31st 2017 were retrospectively reviewed. Both fresh and
thaw cycles were included in our analysis. Monozygotic pregnancies
were identified when the number of fetal heart beats (FHB) seen
exceeded the number of embryos transferred. A binary logistic regres-
sion was performed to ascertain risk factors for MZT within our cohort
(Table 1).

RESULTS: Over the 17 year study period, there were >124,000 clin-
ical pregnancies identified in the database. Our analytic sample
comprised of 61,924 clinical pregnancies, selected for modeling,
following data cleansing. 50,215 pregnancies resulted from fresh trans-
fers, with 11,709 pregnancies resulting from thaw transfers. Of these,
352 cycles (0.57%) were confirmed as MZ twins: 198 in the fresh cycle
and 154 in the thaw cycle group. The mean patient age was 36.4 years
(�5.2). Prolonged embryo culture, thaw cycles and increasing numbers
of oocytes retrieved in the index cycle were all independent risk factors
for MZT. Conversely, increasing numbers of embryos transferred ap-
peared to decrease the risk of MZT. Neither age nor micromanipulation
techniques appeared to confer additional, independent risk (Table 1).
Other risk factors, including hormonal profile of the patient during
IVF are currently being investigated by our group.

CONCLUSIONS: To our knowledge, this is the largest study, to date,
of monozygotic twinning in IVF. We have validated the hypothesis that
prolonged embryo culture is a major risk factor for MZT. In fact, for
each additional day in culture the OR for MZT increases by 1.4. In addi-
tion thaw cycles are twice as likely than to result in MZT compared to
fresh embryo transfer.

Reference:
1. Vitthala S et al. The risk of monozygotic twins after assisted reproduc-

tive technology: a systematic review and meta-analysis. Hum Reprod
2009;15:45-55.

Supported by: 1. New England Fertility Society/eIVF
2. Irvine Scientific
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HOW DO PATIENT AND IN VITRO FERTILIZATION
(IVF) CYCLE CHARACTERISTICS IMPACT BLASTU-
LATIONRATES?ANANALYSISOF70,968BLASTOCYST
CYCLES FROM THE SART REGISTRY. K. S. Acharya,a

C. Jones,a S. Keyhan,a C. R. Acharya,b S. J. Muasher.a aDuke University Ob-
stetrics and Gynecology, Division of Reproductive Endocrinology and Infer-
tility, Durham, NC; bDepartment of Surgery, Duke University Medical
Center, Durham, NC.

OBJECTIVE: To evaluate the effect of IVF stimulation and patient char-
acteristics on the blastulation rate. Existing literature is focused on the effect
of blastomere number, aneuploidy status, and cleavage stage morphology on
blastulation rate; our study was the first large study to focus on IVF and pa-
tient characteristics on this rate.
DESIGN: Retrospective cohort study
MATERIALS AND METHODS: We analyzed data from the 2011-2013

SART registry. We analyzed all autologous IVF cycles in which blastocysts
were achieved (either cryopreserved or transferred). We calculated blastula-
tion rate as:
blastulation¼ (blastocysts transferred + cryopreserved)/fertilized oocytes
We subdivided cycles into those with low (<33%), intermediate (33-66%)

and high (>66%) blastulation rates. We performed ANOVA on continuous
variables or chi-square tests on categorical variables. We corrected for the
false discovery rate by using the Benjamini-Hochberg procedure. The study
was exempt by the Duke Institutional Review Board.
RESULTS: 70,968 cycles met our inclusion criteria. Of these, 29% of cy-

cles had a low, 49% had an intermediate, and 22% had a high blastulation
rate. Low blastulation rate was associated with older age (34.5 years vs.
34.2 years in the high blastulation cohort), a higher mean number of oocytes
retrieved (18.1 oocytes vs. 12.7 in the high blastulation cohort), and a higher
percentage of patients with unexplained infertility (15.1% vs 12.8% in the
high blastulation cohort). High blastulation was also associated with a higher
percent of tubal factor infertility and a lower number of oocytes retrieved (Ta-
ble).
CONCLUSIONS: Using a large national database, we found that a low

blastulation rate correlates with older age, higher incidence of unexplained
infertility, and high oocyte yield. High blastulation rate correlates with lower
number of oocytes retrieved and a higher incidence of tubal factor infertility.
This challenges the current dogma that high oocyte yield will lead to high
blastocyst number, and it could have significant impact on how we counsel
patients regarding blastulation expectations based on cycle characteristics.
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WITHDRAWN

Table 1. Risk Factors for MZTevents among 61,924 clinical pregnancies from Jan

2000-Jan 2017

OR (95% CI) p value

Age at cycle start 0.99 (0.97-1.00) 0.15
Transfer Day 1.44 (1.26-1.60) <0.0001
Thaw cycle 1.94 (1.37-2.7) <0.0001
Assisted hatching 0.97 (0.93-1.02) 0.27
ICSI 0.99 (0.97-1.01) 0.38
PGS 1.39 (0.91-2.11) 0.13
Number of oocytes retrieved 1.03 (1.02-1.05) <0.0001
Number embryos transferred 0.66 (0.57-0.77) <0.0001

Patient and IVF cycle characteristics for cohorts of varying blastulation rate

Blastulation
<33%

Blastulation
33-66%

Blastulation
>66% P value

n 20893 34603 15472 n/a

% in cohort 29.4 48.8 21.8 n/a
Age 34.5 34.4 34.2 <0.0001
Tubal infertility (%) 13.9 15.1 17.7 0.0001
Unexplained

infertility (%)
15.1 14.5 12.8 0.0001

Days of stimulation 11.8 11.8 11.7 0.26
Oocytes retrieved 18.1 15.7 12.7 <0.0001
Oocytes

fertilized (2PN)
11.7 9.9 7.7 <0.0001

Total blastocysts 2.5 4.6 6.0 <0.0001
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SELECTIVE SEROTONIN REUPTAKE INHIBITORS
EXPOSURE PRIOR TO ART TREATMENT DOES NOT
AFFECT BLASTULATION RATE. C. A. Hernandez-
Nieto,a J. A. Lee,b L. Sekhon,b M. Luna,b D. E. Stein,c

T. Mukherjee,b A. B. Copperman,d B. Sandler.e aReproductive Endocri-
nology and Infertility, RMA of NY, New York, NY; bReproductive Medicine
Associates of New York, New York, NY; cReproductive Endocrinology,
Reproductive Medicine Associates of New York, New York, NY; dObstetrics
and Gynecology, RMANY-Mount Sinai, New York, NY; eReproductive
Medicine Associates of New York, New York City, NY.

OBJECTIVE: Selective serotonin reuptake inhibitors (SSRIs) induce
the signaling activation in 5-HT receptors, 5-HT transporters and other
molecules and have been found to delay in vitro murine embryonic
development (Kim et al.2012). Patients are commonly exposed to SSRIs
prior to undergoing assisted reproduction technology (ART) treat-
ment(s); yet limited data has evaluated the relationship between expo-
sure and cycle outcome(s). This study sought to understand if
maternal SSRI exposure prior to IVF decreases the rate of embryo blas-
tulation.

DESIGN: Retrospective cohort analysis
MATERIALS AND METHODS: IVF patients who underwent a fresh

blastocyst transfers (ET) from January 2010 to February 2017 were included.
Patients were segregated into either SSRI exposed or non-exposed groups.
SSRIs included sertraline, fluoxetine, paroxetine, escitalopram, or fluvox-
amine. Male factor infertility diagnosis, genetic translocations, ovum dona-
tion cycles, and cycles with incomplete EMR data were excluded. Student’s
t-test was used for continuous variables, X2 test for categorical variables, and
significance was confirmed a p<0.05. A sample size of 170 for each group
was calculated and had an 80% power to detect 15% difference in blastula-
tion rate (alpha¼0.05).

RESULTS: Of the 7722 cycles analyzed, 2.7% (n¼207) were exposed
to a SSRI while the remaining 97.3% (n¼7515) were not. Patient demo-
graphics and embryo development characteristics are shown in Table 1.
The blastulation rate (39.7% vs 39.4%) was similar between groups. No
differences were observed in the total number of eggs retrieved
(13.9(�9.5) vs 14.1(�8.8)), maturity rate ( 92.1% vs 92.1%), fertiliza-
tion rates (63.4% vs 63.5%), number of cleavage stage embryos
(7.4(�6.3) vs 7.6(�5.6)), and total number of embryos cryopreserved
(3.6(�2.9) vs 3.5(�2.7)) between cohorts.
CONCLUSIONS: This is the first study of its kind to analyze the rela-

tionship between maternal SSRI exposure and human blastocyst devel-
opment. Prescribers can confidently administer SSRIs to patients
undergoing ART treatments. Prospective clinical trials may better un-
derstand any downstream effects of SSRIs on embryonic development.
References:
1. Kim CW, Choe C, Kim EJ, Lee JI, Yoon SY, Cho YW, Han S, Tak

HM, Han J, Kang D. Dual effects of fluoxetine on mouse early em-
bryonic development. Toxicol Appl Pharmacol. 2012 Nov
15;265(1):61-72.

2. Kaihola H, Yaldir FG, Hreinsson J, H€ornaeus K, Bergquist J, Oliv-
ier JD, �Akerud H, Sundstr€om-Poromaa I. Effects of Fluoxetine on
Human Embryo Development. Front Cell Neurosci. 2016 Jun
16;10:160.

ENDOMETRIOSIS 2
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TRANSCRIPTION FACTOR 21 REGULATES ESTRO-
GEN RECEPTOR-BETA AND STEROIDOGENIC FAC-
TOR-1 EXPRESSION VIA UPSTREAM STIMULATORY
FACTOR-2 IN ENDOMETRIOSIS. Q. Xue, P. Wu,
Y. Zhou, C. Zeng, X. Li, Z. Dong. Peking University First Hospital, Beijing,
China.

OBJECTIVE: To investigate the molecular mechanisms by which
transcription factor 21 (TCF21) regulates Estrogen receptor-beta
(ERb, encoded by ESR2 gene) and steroidogenic factor-1 (SF-1, en-
coded by NR5A1 gene) expression in endometriosis. And demonstrate
the effect of TCF21 on cell proliferation and invasion of endometriotic
stromal cells.
DESIGN: In vitro experimental study with the use of human endometriotic

stromal cells (ESCs) and endometrial cells (EMs).
MATERIALS AND METHODS: ESCs and EMs derived from ovarian

endometriomas and eutopic endometrial tissues; mRNA and protein
expression were measured by real-time PCR and Western blot, respec-
tively; The activity of gene promoter was determined by luciferase
assay; ESCs were transfected with siRNA and plasmids; Binding of
TCF21 and Upstream Stimulatory Factor-2 (USF2) to the ERb and
SF-1 promoters were measured by chromatin immunoprecipitation; Pro-
tein-protein association was assessed by coimmunoprecipitation assay;
Cell proliferation and invasion were assessed by CCK-8 assay and in vi-
tro transwell assay.

Table 1: SSRI Exposure: Patient Demographics and Embryo Development

No SSRI Exposure
(n¼7515)

SSRI Exposure
(n¼207) p-value

Age 36.3 (� 4.8) 37.0 (� 4.4) NS
BAFC 9.2 (� 6.6) 9.3 (� 6.2) NS
FSH 8.5 (� 4.9) 9.0 (� 6.0) NS
Peak E2 1879.6 (� 1169) 1777.2 (� 1060) NS
Eggs Retrieved at VOR 13.6 (� 9.5) 14.1 (� 8.8) NS
Maturity Rate (MII) 92.17% 92.1% NS
Fertilization Rate 63.44% 63.59% NS
Blastulation Rate /

Total Blastocysts
39.74% / 3.17

(� 3.2)
39.44% / 3.2

(� 3.1)
NS

Total D5 blastocysts 0.2 (� 1.28) 0.2 (� 1.25) NS
Total D6 blastocysts 1.3 (� 2.4) 1.4 (� 2.3) NS
Total Cryopreserved

Blastocysts
3.6 (� 2.9) 3.5 (� 2.7) NS
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RESULTS: Levels of TCF21 mRNA in ESCs were much higher
(1455-fold) than those in EMs. The expression of ERb and SF-1 were
down-regulated (38% and 14%, respectively) by TCF21 knockdown,
while were up-regulated (3.7-fold and 1.7-fold, respectively) by
TCF21 overexpression in ESCs. Site-mutation of the E-box sequence
(located at -99�-94) of ERb promoter dramatically ablated its lucif-
erase activity by 83%, whereas the critical importance of E-box
sequence for SF-1 promoter activity has been revealed. The binding ac-
tivities of USF2, but not TCF21, to the ERb and SF-1 promoters were
higher in ESCs than EMs. TCF21 and USF2 functioned as a transcrip-
tion complex. TCF21 knockdown significantly decreased the binding
activities of USF2 to ERb and SF-1 promoters via disrupting the
TCF21-USF2 complex. Meanwhile, TCF21 knockdown decreased
MMP9, cyclinD1 expression and inhibited proliferation and invasion
of ESCs, as TCF21 overexpression exhibited the opposite results.

CONCLUSIONS: The elevated levels of TCF21 in endometriosis
enhanced ERb and SF-1expression via forming heterodimers with
USF2, which bound to the E-box sequence of ERb and SF-1 promoters.
Meanwhile, TCF21 induced proliferation and invasion of ESCs. These
findings indicate that TCF21 may be a potential target for treating endo-
metriosis.

National Natural Science Foundation of China, Grant No.81671427
Supported by: National Natural Science Foundation of China, Grant

No.81270674
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ESTROGEN RECEPTOR BETA (ER-b) KNOCKOUT HAS
DECREASEDATTACHMENTOFENDOMETRIALEPITHE-
LIAL CELLS IN A MURINE MODEL. V. Purusothaman,
J. F. Knudtson, M. Tellez Santos, P. A. Binkley,
N. K. Krishnegowda, R. S. Schenken, R. R. Tekmal. Department of Obstetrics
and Gynecology, University of Texas Health Science Center at San Antonio, San
Antonio, TX.

OBJECTIVE: Sampson’s theory suggests that endometrial cells transported
retrograde through the fallopian tubes implant on peritoneal mesothelial cells
(PMCs) to initiate early endometriotic lesions. Estrogen is a primary regulator
of the growth and maintenance of endometriotic implants. Increased estrogen
receptor- beta (ER-b) expression has been reported in endometriotic lesions
compared to endometrium (Bulun 2012). Overexpression of ER-b has also
been reported to increase invasion of endometriotic cells (Han 2015). Here,
we examine the effect of ER-b knockdown on the attachment of primarymouse
endometrial epithelial cells (EECs) to PMCs.

DESIGN: In-vitro study
MATERIALSANDMETHODS: Endometrial tissue and peritoneal meso-

thelial tissue fromWTmice and ER-b knockdown mice was obtained. EECs
and PMCs were separated and cultured using established methods (Kirk
1980). ER-b knockdown was confirmed with genotyping. EECs from WT
and ER-b knockdown mice were used to assess their attachment to WT
PMCs in an established in vitro assay (Lucidi 2005). Results were analyzed
with student t- test.

RESULTS: Compared to WT EECs (n¼12), ER-b knockdown EECs
(n¼11) had significantly decreased attachment to PMCs in our established
in vitro assay (p ¼0.003).

CONCLUSIONS: ER-b knockdown significantly decreased attach-
ment of EECs to PMCs in this murine model. These findings, along
with prior studies, suggest that ER-b plays a role in the development
of endometriotic lesions and may be a target for future therapies for
managing endometriosis.
References:
1. Bulun SE, Monsavais D, PavoneME, et al. Role of estrogen receptor-b

in endometriosis. Semin Reprod Med 2012; 20:39-45
2. Han SJ, Jung SY,Wu SP, et al. Estrogen receptor bmodulates apoptosis

complexes and the inflammasome to drive the pathogenesis of endome-
triosis. Cell 2015; 163(4):960-974

3. Kirk D, Irwin JC. Normal human endometrium in cell culture. Methods
Cell Biol 1980; 21B:51-77

4. Lucidi RS, Witz CA, Chrisco MA, et al. A novel in vitro model of the
early endometriotic lesion demonstrates that attachment of endometrial
cells to mesothelial cells is dependent on the source of endometrial
cells. Fertil Steril 2005; 84:16-21
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DIRECT HEALTHCARE UTILIZATION AND COSTS
ASSOCIATEDWITHENDOMETRIOSISAMONGWOMEN
WITHMEDICAIDINSURANCE. A.M. Soliman,a E. Surrey,b

M.Bonafede,c J. K.Nelson,d J. B.Vora,a S.Agarwal.e aAbbVie Inc,
North Chicago, IL; bColorado Center for Reproductive Medicine, Lone Tree, CO;
cTruvenHealthAnalytics, an IBMCompany,Brentwood,NH; dTruvenHealthAn-
alytics, An IBM Company, Ann Arbor, MI; eReproductive Medicine, UCSD, La
Jolla, CA.

OBJECTIVE: To evaluate the direct healthcare utilization and costs
among women with newly-diagnosed endometriosis compared to age-
matched controls in a Medicaid population.
DESIGN: Retrospective cohort study using a deidentified administrative

claims database.
MATERIALS AND METHODS: Women aged between 18-49 years

with claims for endometriosis diagnosis (ICD-9-CM 617.xx) from the
Truven Health MarketScan� Multi-State Medicaid Database during
January 2008 and September 2014, were identified (date of first diag-
nosis ¼ index date). Age-matched women without endometriosis (con-
trols) were selected from the database and assigned index dates
matching the distribution of endometriosis patients index dates. Women
with continuous enrollment for 12 months pre- and post-index, and no
evidence of endometriosis pre-index were included. Annual direct
healthcare utilization and costs (medical and pharmacy costs) over the
12-months post-index period (2015 US$) were computed and compared
between the study cohorts using chi-square for proportions and t-tests
for continuous variables.
RESULTS: Final sample included 15,615 endometriosis patients (mean age

33.9) and86,829matchedcontrols (meanage34.0).During12-monthpost-index,
patients exhibited higher utilization rates and incurred significantly higher costs
across all categories thanmatched controls (table; P<0.0001 for all comparisons).
Approximately 66% of endometriosis patients had at least one endometriosis-

Endometriosis Patients (N¼15,615) Controls (N¼86,829) Difference of Mean Costs

Per Patient Costs Mean (standard deviation)
Total healthcare costs $13,670 (29,843) $5,780 (23,614) $7,890
- Inpatient admissions $5,785 (25,550) $1,689 (17,842) $4,096
- Emergency room $819 (1,985) $270 (914) $549
- Outpatient visits $606 (675) $277 (592) $329
- Outpatient pharmacy $2,096 (6,173) $1,281 (5,140) $815
Healthcare utilization

% (number of patients with indicated care)
Inpatient admissions 33.1% (5,168) 7.2% (6,219)
Emergency room 71.5% (11,164) 42.2% (36,624)
Outpatient visits
- OB/GYN outpatient visits

96.8% (15,121)
28.5% (4,443)

71.6% (62,194)
8.2% (7,097)

Outpatient pharmacy 99.2% (15,492) 75.7% (65,685)
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related surgery. Pharmacy costs accounted for 15.3% of total healthcare costs
among endometriosis patients and 22.2% among controls. Endometriosis-related
costs accounted for an average of $3,069 (22.4%) of total healthcare costs among
endometriosis patients.

CONCLUSIONS: Endometriosis places a significant economic and resource
burden among womenwithMedicaid coverage. Costs and resource utilization in
all measured categories were higher among patients than controls.

Supported by: The design and financial support for the study were pro-
vided by AbbVie. AbbVie participated in data analysis, interpretation of
data, review, and approval of the abstract. Medical writing services were pro-
vided by Swathi Malla, an employee of Truven Health Analytics. Medical
writing services were funded by AbbVie.
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LONG-TERM EFFECT OF ELAGOLIX ON BONE MIN-
ERAL DENSITY: RESULTS FROM TWO PHASE 3
EXTENSION STUDIES IN WOMEN WITH
ENDOMETRIOSIS-ASSOCIATED PAIN. D. F. Archer,a

N. Watts,b C. Gallagher,c E. Surrey,d N. Leyland,e W. R. Duan,f

B. Schwefel,f P. M. Peloso,f K. Chwalisz.f aDepartment of Obstetrics & Gy-
necology, Eastern Virginia Medical School, Norfolk, VA; bMercy Health Osteo-
porosis and Bone Health Services, Cincinnati, OH; cCreighton University,
Omaha, NE; dColorado Center for ReproductiveMedicine, Lone Tree, CO; eMc-
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OBJECTIVE: To evaluate the long-term effect of elagolix, an oral, non-
peptide gonadotropin-releasing hormone antagonist, on bone mineral density
(BMD) in women with moderate/severe endometriosis-associated pain.

DESIGN: Elaris EM-III and Elaris EM-IV were two extension studies of
the 6-month (M) pivotal, phase 3 studies, which evaluated two elagolix doses
(150mg once daily [QD] and 200 mg twice daily [BID]) for an additional 6M
(overall treatment period of 12M) and up to 12M post-treatment period. Pre-
sented data are from women who received elagolix in both the pivotal and
extension studies.

MATERIALS AND METHODS: Study participants (Elaris EM-III,
n¼287; Elaris EM-IV, n¼282) were premenopausal, 18-49 year-old
women with endometriosis and a baseline BMD Z-score higher than
-1.5. Lumbar spine BMD was measured by dual energy X-ray absorpti-
ometry. A central reader evaluated images and numeric results, blinded
to treatment groups. Baseline was prior to dosing in the previous pivotal
studies. Due to enrollment timing in the extension studies, some women
received >12M of treatment. Post-treatment analyses of BMD recovery
are ongoing.

RESULTS: Following 12M of treatment in Elaris EM-III and EM-IV, the
mean BMD Z-score of the lumbar spine was 0.5 and 0.3 in the 150mg QD
group respectively, and 0.2 and -0.04 in the 200mg BID group (Table) which
is within the normal range of -2.0 to +2.0 (Ref 1). Following 12M of treat-
ment in Elaris EM-III and EM-IV, there were 0.9% and 0.8% in the 150mg
QD group respectively, and 13% and 11% in the 200mg BID group with a
decrease in mean BMD R8%.

CONCLUSIONS: In women with endometriosis-associated pain, long-
term elagolix treatment was associated with a decrease in lumbar spine
BMD, which was greater with 200mg BID.

References:
1. The International Society for Clinical Densitometry. Official Positions

of the International Society for Clinical Densitometry. June 2015.
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LONG-TERM SAFETYAND EFFICACYOF ELAGOLIX
TREATMENT IN WOMEN WITH ENDOMETRIOSIS-
ASSOCIATED PAIN: PRIMARY RESULTS FROM
TWO PHASE 3 EXTENSION STUDIES. E. Surrey,a

H. S. Taylor,b L. C. Giudice,c S. Singh,d M. S. Abrao,e B. A. Lessey,f

W. R. Duan,g P. M. Peloso,g B. Schwefel,g K. Chwalisz.g aColorado Center
for Reproductive Medicine, Lone Tree, CO; bYale School of Medicine, New
Haven, CT; cObstetrics, Gynecology & Reproductive Sciences, UCSF, San
Francisco, CA; dObstetrics, Gynecology & Reproductive Sciences, Univ.
of Ottawa, Ottawa, ON, Canada; eObstetrics & Gynecology, Sao Paulo
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OBJECTIVE: To evaluate the long-term safety and efficacy of elagolix, an
oral, non-peptide gonadotropin-releasing hormone antagonist, for the man-
agement endometriosis-associated pain.
DESIGN: These were two, extension studies (Elaris EM-III and Elaris

EM-IV) of the pivotal, 6-month (M), phase 3 studies. The extension
studies evaluated an additional 6M of treatment (overall treatment
period of 12M) with two elagolix doses (150mg once daily [QD] and
200mg twice daily [BID]). The data presented are from women who
received elagolix in both the pivotal and extension studies (elagolix/ela-
golix participants).
MATERIALS AND METHODS: Elagolix/elagolix participants

(treated: Elaris EM-III, n¼287; Elaris EM-IV, n¼282) were 18-49
year old women with surgically diagnosed endometriosis and moder-
ate/severe endometriosis-associated pain. Baseline was assessed prior
to dosing in the pivotal studies. The co-primary efficacy endpoints
were the proportion of responders (pain reduction and stable/decreased
rescue analgesic use) based on the average monthly dysmenorrhea
(DYS) and non-menstrual pelvic pain (NMPP) scores. Safety assess-
ments included new incidences of adverse events (AE) during the exten-
sion study, clinical laboratory tests, and changes in bone mineral density
(BMD).
RESULTS: The reductions in DYS and NMPP following 6M of elago-

lix treatment reported in the pivotal studies were maintained over 12M
of treatment across both extension studies/dose groups. Over 50% of
women were responders for DYS and NMPP following 12M of elagolix
treatment at both doses (table). The proportion of women with new in-
cidences of hot flush ranged between 4-8%. A dose-dependent decrease
from baseline in BMD was observed in the extension at M6 in both
studies/dose groups.
CONCLUSIONS: Elagolix provided sustained reductions in DYS and

NMPP in these two long-term extension studies. The safety/tolerability
was consistent with hypoestrogenic effects and no new safety concerns
were identified with long-term elagolix use.

Changes in Lumbar Spine Bone Mineral Density in Women with Endometriosis-associated Pain

Lumbar Spine Bone Mineral Density
Elaris EM-III, Elagolix
150 mg QD, N¼114

Elaris EM-III, Elagolix
200 mg BID, N¼108

Elaris EM-IV, Elagolix
150 mg QD, N¼122

Elaris EM-IV, Elagolix
200 mg BID, N¼111

Mean Z-score at BL 0.6a 0.5c 0.4e 0.4f

Mean Z-score, M12 (extension M6) 0.5 0.2 0.3 -0.04
Mean density at BL in gms/cm2 1.2b 1.2d 1.2e 1.2f

Mean (95% CI) percentage
change from BL to M12
(extension M6)

-0.6 (-1.2, -0.04) -3.6 (-4.2, -3.0) -1.1 (-1.7, -0.6) -3.9 (-4.5, -3.3)

No change or increase, n (%) 49 (43%) 16 (15%) 43 (35%) 17 (15%)
Decrease % 3%, n (%) 46 (40%) 30 (28%) 49 (40%) 26 (23%)
Decrease >3, % 5%, n (%) 15 (13%) 20 (19%) 25 (20%) 22 (20%)
Decrease >5 , < 8%, n (%) 3 (2.6%) 28 (26%) 4 (3.3%) 33 (30%)
Decrease R 8% , n (%) 1 (0.9%) 14 (13%) 1 (0.8%) 13 (12%)
BL ¼ baseline; M¼month. Data are preliminary; the presentation will include final data. (a) N¼116; (b) N¼117; (c) N¼115; (d) N¼ 120;
(e) N¼127; (f) N¼121
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MAINTENANCE OF ENDOMETRIOSIS-ASSOCIATED
PAINREDUCTIONANDQUALITYOFLIFE IMPROVE-
MENT IN PHASE 3 EXTENSION STUDIES WITH
ELAGOLIX. H. S. Taylor,a N. Johnson,b B. Carr,c

N. Leyland,d T. Rechberger,e W. R. Duan,f P. M. Peloso,f
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Poland; fAbbVie, North Chicago, IL.

OBJECTIVE: To evaluate self-reported improvements in endometriosis-
associated pelvic pain (dysmenorrhea and non-menstrual pelvic pain), dys-
pareunia (DYSP), and quality of life (QoL) in women treated with elagolix
for at least 12-months (M).
DESIGN: Elaris EM-III and Elaris EM-IV were two extension studies of

the 6M, pivotal, elagolix phase 3 studies. The extension studies evaluated two
elagolix doses (150mg once daily [QD] and 200mg twice daily [BID]) for an
additional 6M (overall treatment period of 12M). The data presented are from
women who received elagolix in both the pivotal and extension studies.
MATERIALS AND METHODS: Study participants (treated: Elaris EM-III,

n¼287; Elaris EM-IV, n¼282) were women, age 18-49, with surgically diag-
nosed endometriosis andmoderate/severe endometriosis-associated pain at base-
line during the pivotal trial. Endometriosis-associated pelvic pain was measured
using a daily electronic Numeric Rating Scale (NRS; 0-10, which included both
bleeding and non-bleeding days). The Patient Global Impression of Change
(PGIC)was assessedmonthly.The effects onDYSPwere recorded in a daily elec-
tronic pain impact diary. QoL was evaluated with the 30-item Endometriosis

Primary efficacy and safety of elagolix over 12-months of treatment

Efficacy
Elaris EM-III, ELX/ELX

150 mg QD N¼149
Elaris EM-III, ELX/ELX
200 mg BID N¼138

Elaris EM-IV, ELX/ELX
150 mg QD N¼142

Elaris EM-IV, ELX/ELX
200 mg BID N¼140

DYS respondersa at end of pivotal study
M6, n (%)b

60 (40%) 109 (80%) 72 (51%) 107 (76%)

DYS respondersa after 12Mc of treatment,
n (%)b

61 (52%) 86 (78%) 62 (51%) 88 (76%)

NMPP respondersa end of pivotal study
M6, n (%)b

74 (50%) 96 (71%) 82 (58%) 89 (64%)

NMPP respondersa after 12Mc of treatment,
n (%)b

79 (68%) 76 (69%) 81 (66%) 78 (67%)

Safety during the extension treatment
periodd, n (%)

Any hypoestrogenic-related AEe,f 32 (21%) 25 (18%) 30 (21%) 29 (21%)
Hot flushf 6 (4.0%) 8 (5.8%) 7 (4.9%) 11 (7.9%)
Depressionf 8 (5.4%) 4 (2.9%) 1 (0.7%) 0 (0.0%)
Insomniaf 5 (3.4%) 5 (3.6%) 4 (2.8%) 3 (2.1%)
Any AEf 111 (74%) 102 (74%) 117 (82%) 109 (78%)

AE¼ adverse event; BID¼ twice daily; ELX/ELX¼womenwhowere originally randomized to active treatment in the pivotal studies and continued to receive
their assigned elagolix doses during the extension studies; DYS ¼ dysmenorrhea; NMPP ¼ non-menstrual pelvic pain; QD ¼ once daily
a Clinically meaningful response determined in the pivotal studies with a receiver operating characteristics analysis using the Patient Global Impression of
Change; responders also required stable or decreased rescue analgesic use
b Pivotal data is from women that enrolled in the extension studies; percentages calculated from observed, non-missing data
c Treatment length was R 12M for select women who continued in pivotal study R 6M to repeat procedures and ensure eligibility for extension study
d Data from Elaris EM-IV are preliminary; the presentation will include final data
e Non-bone, hypoestrogenic-related AEs
f New incidences of AEs during the extension treatment period

Endometriosis-associated pelvic pain, DYSP, and QoL after 12 months of elagolix treatment*

Elaris EM-III, ELX/ELX
150 mg QD
N¼149

Elaris EM-III, ELX/ELX
200 mg BID

N¼138

Elaris EM-IV, ELX/ELX
150 mg QD
N¼142

Elaris EM-IV, ELX/ELX
200 mg BID

N¼140

NRS, mean percent (SD) change from BL -48 (39) -61 (36) -54 (35) -61 (34)
PGIC, responders,a n/N [%] 77/111 [69] 93/102 [91] 86/114 [75] 89/106 [84]
DYSP, responders,b n/N [%] 38/84 [45] 42/70 [60] 39/85 [46] 43/74 [58]
EHP-30 Dimensions, mean (SD)

change from BL
Pain -31.2 (22.2) -41.6 (21.6) -33.0 (23.7) -38.5 (21.9)
Control and Powerlessness -39.6 (26.0) -51.6 (25.8) -36.5 (29.5) -43.5 (28.9)
Emotional Well-Being -20.8 (20.6) -31.1 (23.4) -24.1 (22.4) -28.0 (25.6)
Social Support -22.6 (30.1) -35.8 (32.1) -24.1 (28.3) -29.4 (31.0)
Self-Image -20.2 (29.4) -25.1 (28.9) -20.3 (26.4) -24.9 (30.6)
Sexual Intercoursec -24.2 (27.1) -30.6 (33.8) -23.2 (26.3) -33.2 (32.0)

BID¼ twice daily; BL¼ baseline; DYSP¼ dyspareunia; EHP-30¼ 30-item Endometriosis Health Profile; ELX/ELX¼ women who were originally random-
ized to active treatment in the pivotal studies and continued to receive their assigned elagolix doses during the extension studies; M ¼month; NRS ¼ numeric
rating scale; PGIC ¼ Patient Global Impression of Change; QD ¼ once daily; QoL ¼ quality of life
* Some women received more than 12-months of treatment due to the timing of their enrollment in the extension studies
a Proportion of women whose response was ‘‘very much improved’’ or ‘‘much improved’’ on the PGIC.
b Clinically meaningful response determined in the pivotal studies with a receiver operating characteristics analysis using the Patient Global Impression of
Change; responders also required stable or decreased rescue analgesic use
c Sexual intercourse is a modular domain of the EHP-30
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Health Profile (EHP-30). The baseline values for these analyses were assessed
prior to dosing in the pivotal studies.

RESULTS: The improvements in endometriosis-associated pelvic pain
(NRS pain scores and PGIC), reported in the pivotal study were maintained
over 12M of elagolix treatment (table).1 The DYSP responder rate after 12M
was higher with elagolix 200mg BID than with elagolix 150mg QD, which
reflects a dose-dependent effect that was similar to the effect on DYSP re-
ported in the pivotal studies.1 Changes from baseline in EHP-30 dimension
scores were also maintained over 12M of elagolix treatment.2 Nowomen dis-
continued due to new incidences of hot flush during the extension treatment
period (hot flush new incidence rate: 4-8% across studies/doses).

CONCLUSIONS: The results of the elagolix extension studies show that the
improvements in pain symptoms and QoL observed in the placebo-controlled,
6M, pivotal studies were maintained over 12M of elagolix treatment.

References:
1. Surrey, E. et al. Use of elagolix for the management of endometriosis-

associated pain: secondary efficacy results from two randomized, pla-
cebo-controlled studies. Fertil Steril. 2016; 106:e268-e269.

2. Taylor, H.S. et al. The impact of elagolix on quality of life in women
with endometriosis-associated pain: results from two randomized, pla-
cebo-controlled studies using the endometriosis health profile question-
naire. Fertil Steril. 2016; 106:e93.
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THE IMPACT OF ELECTIVE SINGLE (ESET) AND
DOUBLE (DET) EMBRYO TRANSFERS ON LIVE AND
ASSOCIATED MULTIPLE BIRTH RATES FOR FRESH
AND FROZEN/THAWED TRANSFERS: RESULTS
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OBJECTIVE: To assess the impact of Day 5/6 eSET (cycles with 1 embryo
transferred andR1 embryo cryopreserved) vs DETon live and multiple birth
rates (LBRs andMBRs) for patients undergoing their first fresh transfer alone
and cumulatively (first frozen/thawed transfer [FET] of 1 embryo after an un-
successful fresh eSET).

DESIGN: Non-randomized, observational, retrospective, large US real-
world database analysis.

MATERIALS AND METHODS: Data from all autologous IVF cycles
with Day 5/6 ET with birth outcome between July 2009 and December

2015 were analyzed by number of embryos transferred and SART age cate-
gory. The data source is IntegraMed America, Inc.
RESULTS: Over 6.5 years, 38,008 ETs were analyzed. Baseline mean

(SD) age, BMI, AFC, and number of oocytes retrieved per cycle in the
eSET (n¼11,666) vs DET (n¼20,064) groups, respectively, were: 32.4
(3.42) vs 34.4 (4.17) years, 24.9 (5.13) vs 25.7 (5.51) kg/m2, 19.4 (9.99) vs
16.2 (9.01), and 17.4 (7.91) vs 15.5 (7.66). In all except the 41- to 42-year
cohort, LBRs were higher with DET vs eSET; a significant difference was
only observed for patients aged 38-40 years (p¼0.0415; Table). However,
MBRs were markedly higher with DET in the 3 youngest age cohorts (all
p<0.0001; Table). For the first FET after unsuccessful eSET, 51% and
48% of transfers were of >1 embryo in the <35 and 35- to 37-year cohorts,
respectively. LBRs and MBRs with FET followed similar trends as for fresh
eSETs; cumulative LBRs for eSETand FETwith 1 embryowere significantly
higher than fresh DET while minimizing MBRs.
CONCLUSIONS: For first fresh cycles eSEToverDETshould be considered,

at least in younger patients, and weighed for older patients against the MBRs, as
the impact on LBRs was minimal with dramatically decreased MBRs. For FET
cycles, a second SET increased LBRs over DET LBRs without increasing
MBRs. For patients%40 years, a frozen/thawed transfer of 1 embryo with addi-
tional follow-on FETmay bewarranted. Cumulative LBRs andMBRs should be
contemplated when making ET treatment decisions.

Supported by: Study supported by EMD Serono, Inc., Rockland, MA,
USA (a business of Merck KGaA, Darmstadt, Germany).
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OVERVIEW OF 2015 U.S. ASSISTED REPRODUCTIVE
TECHNOLOGY (ART) TREATMENT OUTCOMES
AND CONTRIBUTION OF ART AND NON-ART
FERTILITY TREATMENTS TO U.S. MULTIPLE
BIRTHS. S. Sunderam, D. M. Kissin, S. B. Crawford, A. D. Kulkarni,
S. L. Boulet. Division of Reproductive Health, Centers for Disease Control
and Prevention, Chamblee, GA.

OBJECTIVE: To assess national and state-specific ART utilization and
outcomes and the contributions of ART and non-ART fertility treatments
to multiple birth infants.
DESIGN: Population-based retrospective analysis.
MATERIALS AND METHODS: 2015 data were obtained from CDC’s Na-

tional ART Surveillance System and National Vital Statistics System. The num-
ber of ART procedures performed per million women of reproductive age (ART
utilization), rates of elective single embryo transfers (eSET) among women<35
years, rates of ART preterm and multiple-birth infants, and proportions of ART
infants among all multiple-birth infants were calculated for each state. Rates of
multiple-birth infants andproportionsof infants conceivedwith non-ARTfertility
treatments among all multiple-birth infants, were calculated by estimating the
number of multiple-birth infants from natural conception (based on 1970’s mul-
tiple-birth rates) and subtracting this number and the number of ART-conceived
multiple-birth infants from the total number of multiple-birth infants.

SART age
groups,
yearsa

LBRs and MBRs:
first fresh transfer

Additional LBRs and
MBRs: first FET after fresh eSET

Cumulative LBRs and MBRs: first fresh
eSET and first FET of 1 embryobDET eSET >1 embryo 1 embryo

<35 LBR, % (transfers) 53.0 (8761) 52.2 (6879) +10.5c (1412) +7.2 (1361) 59.4%
MBR, % (MBs/LBs)d 43.2 (2005/4645) 1.4 (51/3593) 37.8 (274/725) 1.2 (6/494) 1.4%

35-37 LBR, % (transfers) 47.9 (4337) 46.2 (2062) +10.5e (449) +7.5 (496) 53.7%
MBR, % (MBs/LBs)d 35.6 (740/2077) 0.9 (9/953) 28.1 (61/217) 0 (0/155) 0.8%

38-40 LBR, % (transfers) 41.1f (3487) 36.3 (504) +7.5 (103) +7.9 (161) 44.2%
MBR, % (MBs/LBs)d 26.1 (374/1433) 0 (0/183) 34.2 (13/38) 0 (0/40) 0%

41-42 LBR, % (transfers) 25.1 (617) 25.5 (51) +2.0 (4) +2.0 (19) 27.5%
MBR, % (MBs/LBs) 11.0 (17/155) 7.7 (1/13) 0 (0/1) 0 (0/1) 7.1%

DET, double embryo transfer; eSET, elective single embryo transfer; FET, frozen/thawed embryo transfer; LBR, live birth rate; MBR,multiple birth rate; SART,
Society for Assisted Reproductive Technology. aFor patients aged >42 years, first fresh DET: n¼123, first fresh eSET: n¼2. Due to sample size, analyses not
performed. bSignificantly higher LBR and lowerMBR for fresh eSET + first FETwith 1 embryo vs first fresh DET for each age group. cContributes significantly
more live births (3.3%more) to cumulative LBR after 2 transfers (p<0.0001). dSignificantly higher MBR after transfer of>1 embryo compared with transfer of
1 embryo for both first fresh transfer and first FETafter fresh transfer eSET (all p<0.0001). eContributes significantly more live births (3.0%more) to cumulative
LBR after 2 transfers (p<0.0001). fSignificantly higher LBR (4.8%) for DET compared with eSET (p¼0.0415).
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RESULTS: Among 3,978,497 infants born in 2015 in the U.S., 1.7% (66,197)
were conceived with ART (range: 0.5% in New Mexico to 4.5% in Massachu-
setts). ARTutilization ranged from 544 (NewMexico) to 6, 833 (Massachusetts)
procedures permillionwomen aged15-44years, andwas higher than the national
utilization rate (2,864) in 13 reporting areas. The national eSET rate among
women <35 years was 34.7% (range: 6.7% in New Mexico to 88.1% in Dela-
ware). The rates of multiple-birth and preterm infants were 35.3% and 31.1%
among ART infants versus 3.4% and 11.3% among all infants, respectively. Na-
tionally, the estimated contributions of ART and non-ART fertility treatment-
conceived infants to all multiple-birth infants were 17.0% (range: 5.5% in New
Mexico to 45.0% inHawaii) and 28.9% (range: -1.0% inHawaii to 45.7% inAla-
bama), respectively.

CONCLUSIONS: Wide variations were observed among reporting areas
in the rates of ART births, utilization, eSET, and the contribution of ART
and non-ART fertility treatments to all multiple-birth infants. Among
ART-conceived infants, greater utilization of eSET, where appropriate, could
reduce the contribution of ART to multiple-birth infants. However, the
contribution of non-ART fertility treatments to multiple births was greater
than those from ART treatments and warrants further study.
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IN AN ERA OF EUPLOID SINGLE EMBRYO TRANS-
FERS: DOES OOCYTE AGE MATTER? T. G. Nazem,a

L. Sekhon,a J. A. Lee,a J. Overbey,b S. Pan,b M. Duke,a

C. Briton-Jones,a A. B. Copperman.c aReproductive Medicine
Associates of New York, New York, NY; bObstetrics, Gynecology and Repro-
ductive Science, Icahn School of Medicine at Mount Sinai, New York, NY;
cObstetrics and Gynecology, RMANY-Mount Sinai, New York, NY.

OBJECTIVE: It is well established that women of advanced age have an
increased likelihood of embryonic aneuploidy. The use of pre-implantation ge-
netic testing (PGT) during IVF cycles has optimized selection of embryos for
transfer and has been demonstrated to enhance pregnancy outcomes of women
of advancing age. However it remains to be determined if advanced maternal
age affects reproductive competence beyond chromosomal screening. This study
sought to evaluate if advancing oocyte age decreases the implantation potential of
a single, euploid embryo.

DESIGN: Retrospective study.
MATERIALS AND METHODS: The study included patients who under-

went autologous IVF cycles and subsequent single, euploid frozen embryo trans-
fer (FET) between 2012 and 2017. Trophectoderm biopsy and PGT were
performed on all embryos. Clinical pregnancy (CP) was confirmed by presence
of fetal cardiac activity on ultrasound. A mixed effect logistic regression model
was used for analysis of all clinical variables based on age. A random intercept
termwasadded toaccount for subjects that contributed>1embryo.Agewascate-
gorizedbySARTagegroups (A:<35years (y),B: 35-27y,C: 38-40y,D: 41-42y,
E: >42 y) for additional analysis.

RESULTS: A total of 982 patients underwent 1117 single, euploid
FETs. Age groups were evenly distributed and patient age ranged
from 22 to 45 years (y) (mean 36.7 � 3.7 y). Younger patients had a
lower BMI, gravidity and parity and were more likely to undergo a
Day 5 FET compared to older patients [Table 1]. Endometrial thickness
did not significantly differ among groups. After adjusting for all
possible confounders, including embryo morphologic grade, age was
not found to have an effect on clinical pregnancy rate (CPR) (OR
1.03, 95% CI 0.98-1.08, p¼0.56), ongoing pregnancy rate (OPR) (OR
0.99, 95%CI 0.96-1.01, p¼0.29) or clinical pregnancy loss (CPL) rate

(OR 1.01, 95%CI 0.96-1.05, p¼0.31). Pregnancy rates were also not
significantly different when comparing SART age groups [Table 1].
CONCLUSIONS: Despite the significant effect of agingonoocytequality and

rates of embryonic aneuploidy, advanced oocyte age does not deter a successful
IVFoutcome following transfer of a single euploid embryo. The use of PGTcom-
binedwith anFETprotocol continues to compensate for the age-relateddecline in
reproductive competence. While it still remains unclear why some euploid em-
bryos fail to implant, age is not likely to be a contributor to this outcome.
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LIVE BIRTH AND MULTIPLE BIRTH RATES IN
DONOROOCYTECYCLES USINGELECTIVE SINGLE
EMBRYO TRANSFER VS DOUBLE EMBRYO TRANS-
FER IN UNITED STATES IN-VITRO-FERTILIZATION
CLINICS. V. Klenov,a S. Boulet,b R. Mejia,a D. M. Kissin,b

E. Munch,c A. Mancuso,a B. Van Voorhis.a aUniversity of Iowa, Iowa
City, IA; bCenters for Disease Control and Prevention, Atlanta, GA; cTexas
Fertility Center, San Antonio, TX.

OBJECTIVE: To compare live birth and multiple birth rates for fresh
donor oocyte cycles using elective single embryo transfer (eSET) versus dou-
ble embryo transfer (DET).
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: Data were collected on all fresh donor

oocyte in vitro fertilization cycles utilizing a fresh embryo transfer in 2013-
2014 and reported to the National Assisted Reproductive Technology Surveil-
lance System. Rates of live birth per embryo transfer, miscarriage per pregnancy,
and multiple birth per delivery were calculated for eSETand DET groups, strat-
ified by preimplantation genetic diagnosis or screening (PGD/S). Average birth-
weight and preterm delivery were also compared. The analysis was further
stratifiedbasedon total number (2, 3, 4+)of embryosavailable,whichwasdefined
as the number of embryos transferred plus the number cryopreserved. Models
were adjusted for recipient age, number of oocytes retrieved, and parity.
RESULTS: There were 3,943 eSET (34.2%) and 7,590 (65.8%) DET cy-

cles using blastocysts from fresh donor oocytes, excluding cycles using PGD/
S. Average donor age was 26 years in both groups. Live birth rate (LBR) and
multiple birth rate for eSET vs DET was 54.9% vs 62.3% (P<.0001) and
1.5% vs 48.2% (P<.0001), respectively. In the eSET group, 14.7% of all de-
liveries were preterm as compared with 38.1% in the DET group (P<.0001)
and average birthweight was higher in the eSET versus DET group (3,227g
vs 2,638g, P<.0001). Adjusted LBRs for eSET and DETwere similar when
there were only two embryos available to transfer (50.0% vs 52.9%, P¼.32)
and were slightly higher with DETwhen three or more embryos were avail-
able for transfer (52.9% vs 59.1%, P¼.04). There were 403 eSET (44%) and
518 DET (56%) donor cycles that utilized PGD/S in a fresh blastocyst trans-
fer cycle. The eSET rate was higher in PGD/S cycles when compared to non-
PGD/S cycles (43.8% vs 34.2%, P<.0001). Notably, the use of PGD/S was
not associated with changes in LBR, miscarriage rate or multiples when
compared to cycles without PGD/S in either eSET or DET cycles.
CONCLUSIONS: While LBRs were slightly higher in DET versus eSET

donor oocyte cycles, there was a dramatic 30-fold increase in multiple gesta-
tions in DET cycles. As oocyte recipients tend to be older than women using
autologous oocytes, this marked increase subjects these patients to an even
higher risk of obstetric and perinatal morbidity. eSET should be utilized
far more and the number of embryos transferred should be guided by the
age of the oocyte donor. Furthermore, use of PGD/S in donor oocyte cycles
does not improve LBR or miscarriage rate.

Table 1 Cycle parameters and pregnancy outcomes based on SARTAge Group

A (n¼606) B (n¼426) C (n¼452) D (n¼66) E (n¼81) P Value

BMI (kg/m2) 22.6 � 3.7 23.6 � 4.3 23.6 � 4.3 24.2 � 4.1 24.6 � 4.2 <0.01
Gravidity 1.02 � 1.3 1.26 � 1.4 1.78 � 1.7 1.45 � 1.8 1.26 � 1.5 <0.01
Parity 0.38 � 0.66 0.42 � 0.72 0.57 � 0.76 0.35 � 0.57 0.49 � 0.76 <0.01
EndometrialThickness at time

of transfer (mm)
9.22 � 2.1 9.14 � 2.0 9.20 � 1.9 9.83 � 3.0 9.05 � 1.9 NS

Day 5 ET 69.3%*ǂg
(420/606)

65.7% (280/426) 60.6%* (274/452) 54.5%ǂ (36/66) 55.6%g (45/81) %0.01*ǂg

Clinical Pregnancy Rate 55.6% (337/606) 55.4% (236/426) 54.9% (248/452) 62.1% (41/66) 55.6% (45/81) NS
Ongoing Pregnancy Rate 49.3% (299/606) 48.6% (207/426) 46.7% (211/452) 51.5% (34/66) 50.6% (41/81) NS
Clinical Pregnancy Loss Rate 9.7% (59/606) 10.8% (46/426) 11.7% (53/452) 6.0% (4/66) 8.6% (7/81) NS
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MEDICAL COSTS OF LIVE BIRTHS FROM ELECTIVE
SINGLE EMBRYO TRANSFER VS DOUBLE EMBRYO
TRANFER IN DONOR OOCYTE CYCLES. V. Klenov,a

S. Boulet,b R.Mejia,a D.M.Kissin,b B. VanVoorhis.a aUniversity
of Iowa, Iowa City, IA; bCenters for Disease Control and Prevention, Atlanta,
GA.

OBJECTIVE: To compare the per delivery medical costs of live births re-
sulting from elective single embryo transfer (eSET) versus double embryo
transfer (DET) in fresh donor oocyte cycles; to estimate the number of addi-
tional single cryopreserved embryo transfers (CET) needed to prevent one
preterm birth under a SET policy.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: Data reported to the National Assisted

Reproductive Technology Surveillance System on all fresh donor oocyte IVF
cycles utilizing a fresh blastocyst embryo transfer in 2013-2014 excluding pre-
implantation genetic diagnosis or screening were used. Rates of live birth per
embryo transfer and multiple birth per delivery were calculated for eSET and
DET groups. Distributions of preterm (<37 weeks) and very preterm (<32
weeks) were compared for all live birth deliveries resulting from eSET vs
DET. We extrapolated the live birth rate (LBR) and multiple birth rate (MBR)
if eSET was used instead of DET in the DET cycles - mimicking what would
occur if a SET policy were in place. Using previously published cost estimates,
we estimated average costs per delivery for both groups and calculated total cost
savings of a SET policy by subtracting the total costs for deliveries if eSETwas
used in place of DET from the total costs of DET deliveries. To account for costs
of additional single CETs needed to maintain the same number of deliveries as
DET, we subtracted these expenses from the overall cost savings, assuming
$5,000 per cycle and an average of 1.8 cycles to achieve a birth. We also calcu-
lated how many additional single CET cycles would need to be performed to
prevent a preterm birth with implementation of a SET policy by dividing the
number of extra CET cycles needed to maintain an equivalent number of
DET deliveries by the difference in preterm deliveries for DET vs eSET.

RESULTS: There were 3,943 eSET (34.2%) and 7,590 (65.8%) DET cy-
cles using blastocysts from fresh donor oocytes reported in 2013-2014. The
MBRs were 1.5% vs 48.2% respectively. The percent of preterm and very
preterm deliveries was 15% and 2% in the eSET group, respectively, vs
38% and 8% in the DET group. The cost per delivery in the eSET group
was $28,247 vs $71,584 in the DET group. The cost per infant was
$27,829 vs $48,089 respectively. The estimated annual cost savings of a
SET policy was $110,395,255. After correcting for the cost of additional cy-
cles and deliveries, implementing a SET policy saves $99,905,073 per year.
When correcting for number of infants born, implementing a SET policy
saves $58,700,582 per year. Approximately 0.92 additional single CET cy-
cles are needed to prevent one preterm birth.

CONCLUSIONS: Implementing a SET policy for donor oocyte cycles
may save a tremendous amount of healthcare funds even after accounting
for additional CET cycles. We estimate undergoing one CET using a SET
policy prevents one preterm birth.

O-240 Wednesday, November 1, 2017 12:15 PM

MORPHOLOGY OF THE BLASTOCYSTS IS THE SIN-
GLE MOST IMPORTANT FACTOR AFFECTING CLIN-
ICAL PREGNANCYRATES IN IVF PGSCYCLESWITH
SINGLE EMBRYO TRANSFERS. O. Barash, K. Ivani,
N. Huen, S. Willman, L. Weckstein. Reproductive Science Center of the
San Francisco Bay Area, San Ramon, CA.

OBJECTIVE: Recent advances in preimplantation genetic screening
(PGS) have allowed maintaining high pregnancy rates while transferring
fewer embryos. The ultimate goal is to transfer a single euploid embryo in
all IVF PGS cycles. The objective of this study was to evaluate the impact
of the wide range of clinical factors, as well as morphological and kinetic pa-
rameters of embryo development in vitro on the clinical pregnancy rates (PR)
in autologous IVF PGS cycles with single embryo transfer (SET).

DESIGN: A retrospective study of SNP PGS outcome data from blasto-
cysts biopsied on day 5 or day 6 was conducted using computational machine
learning algorithms to identify differences in clinical PR.

MATERIALS ANDMETHODS: 794 cycles (4060 embryos, 5.11�3.75 per
cycle) of IVF treatment with PGT between January 2013 and January 2016 fol-
lowed by 718 SETs were included in the study (562 patients). All embryos
were vitrified after biopsy. 67 clinical factors (age, BMI, AMH, FSH, AFC, stim-
ulation protocol, stimulation duration, gonadotropin dosage, gravidity history,

diagnosis, etc.) and 73 parameters related to embryo development (number of
eggs retrieved, number of 2PN, blastulation rate, embryo morphology, euploidy
rate per cycle, number of embryos biopsiedonday5andday6, number of euploid
embryosper cycle, fertilization rate, etc.)were usedas inputs to creategeneralized
linear models and Recursive Partitioning/Regression Trees. Clinical PR was
defined by the presence of a fetal heartbeat at 6-7 weeks of pregnancy.
RESULTS: Analysis of the generalized linear model showed that the largest

statistically significant impact had morphological characteristics of the trans-
ferred embryo (Intercept estimate ¼ 0.838, Std. Error ¼ 0.32, z-value ¼
2.622, Pr (jzj)¼ 0.00873). The ongoing PR after SETwas considerably higher
when the transferred euploid embryos were graded as good quality embryos
(AA/AB/BA) versus fair (BB) or borderline fair (-B or B-) quality: 68.36%
(309/452) versus 55.19% (101/183) and 39.76% (33/83) respectively,
c2¼5.061, p<0.05. Selection for the transfer embryos biopsied on day 6 had
a statistically significant negative impact on clinical PR (Intercept estimate ¼
- 0.6133, Std. Error¼ 0.26, z-value¼ 2.382, Pr (jzj)¼ 0.01724). The ongoing
PR after SET was considerably lower when the transferred euploid embryos
became available for biopsy on day 6 vs day 5: 69.54% (274/394) and
51.54% (167/324) respectively, c2¼24.31, p<0.05. The impact of the number
of biopsied embryos, the number of euploid embryos per cycle, maternal age,
BMI, total gonadotropin dosage, and blastulation rate did not reach statistical
significance and was excluded by Recursive Partitioning model.
CONCLUSIONS: Analysis of the data proved that embryo morphology is

the single most important factor affecting clinical PR in IVF PGS cycles.Ma-
chine learning algorithms applied to large clinical data sets may help quantify
and rank parameters that impact clinical outcomes in order to improve and
adjust treatment protocols.

NURSING
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SEMEN REGURGITATION DURING INTRAUTERINE
INSEMINATION PROCEDURE DOES NOT LOWER
PREGNANCY RATES. L. B. Craig,a K. W. Bibens,a

C. L. Jarshaw,a J. D. Peck.b aSection of REI, Dept of Ob/
Gyn, University of Oklahoma Health Science Center, Oklahoma City, OK;
bDept of Biostatistics and Epidemiology, OU Health Sciences Center, Okla-
homa City, OK.

OBJECTIVE: Depending on the fertility practice, nurses perform the ma-
jority of intrauterine insemination (IUI) procedures. After placing the cath-
eter through the cervix and into the uterine cavity, a concentrated sample
of motile sperm is injected and the catheter is removed. It is disappointing
when you see some of the sperm sample reflux from the cervical os, also
called regurgitation. The objective of our study was to determine if the pres-
ence of regurgitation during IUI affects pregnancy rates.
DESIGN: Retrospective chart review.
MATERIALSANDMETHODS: All IUIs performed between July 2007 and

July 2012 were included except the following: a) two IUIs in the same treatment
cycle, b) two samples collected and combined for IUI, c) thedetails of the IUI pro-
cedurewerenotdocumented (including regurgitation), d)partner-reported sample
spill, e) retrograde ejaculation of partner, or f) if outcome of the IUI cyclewas un-
known. Charts were reviewed for multiple factors known to influence pregnancy
rates. The provider recorded the presence or absence of regurgitation in the pro-
cedure note. The primary outcome measure was a positive pregnancy test. We
calculated risk ratios (RR) and 95% confidence intervals (95%CI) using a gener-
alized estimating equation method to estimate Poisson regression models with
robust standard errors to account for within-cluster correlation.
RESULTS: From a total of 2221 IUI cycles, 116 were excluded, with the

remaining 2105 cycles available for analysis. These cycles were performed
on 703 women (1-14 cycles per patient), an average age of 31.9� 4.9 years.
Regurgitation was noted in 764 of 2105 procedures (36.3%). Overall, there
was no significant difference in pregnancy rates given presence or absence
of regurgitation (14.9% versus 15.4%, respectively; RR 1.00, 95% CI 0.79-
1.28). Results were unchanged when adjusted for potential confounding fac-
tors including age, race/ethnicity, BMI, total motile count, method of sperm
preparation, years of infertility, medications and infertility diagnosis
(adjusted RR 0.96, 95% CI 0.75-1.22).
CONCLUSIONS:We found that regurgitation is a common finding during

the IUI procedure and we were reassured to find that the presence of regur-
gitation did not decrease the likelihood of pregnancy, contrary to our hypoth-
esis. This is an important finding as currently no previous studies have
evaluated regurgitation as a predictive factor for pregnancy rates following
IUI. Prospective studies of IUI success should include documentation of
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presence or absence of regurgitation at the time of IUI to confirm our findings
and compare to live birth rates.

Supported by: Oklahoma Shared Clinical and Translational Resource
Institute NIGMS U54 GM104938. The information, content and/or conclu-
sions are those of the authors and should not be construed as the official po-
sition or policy of, nor should any endorsements be inferred by HRSA, HHS
or the U.S.
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OVUM DONATION IN AN ERA OF PREIMPLANTA-
TION GENETIC TESTING: HOW SHOULD WE
COUNSEL PATIENTS? S. Yerkes,a L. Sekhon,a

J. A. Lee,a M. Daneyko,a A. B. Copperman.b aReproductive
Medicine Associates of New York, New York, NY; bObstetrics and Gynecol-
ogy, RMANY-Mount Sinai, New York, NY.

OBJECTIVE: Next-generation sequencing (NGS) of embryos provides in-
depth analysis of the embryonic genome. Given the high age-related incidence
of aneuploidy, patients undergoing autologous IVF today routinely use NGS to
identify euploid embryos. For those utilizing donated oocytes, little data exists
informing them of the risks and benefits of screening embryos prior to implan-
tation. This study sought to evaluate the rate of aneuploidy in a donor oocyte
population and to understand the impact on recipient cycle outcome.

DESIGN: Retrospective cohort analysis
MATERIALS AND METHODS: This study included donor oocyte recipi-

ents undergoing single, euploid frozen embryo transfer (FET) (n¼105) vs. a sin-
gle, unscreened FET (n¼292) from 2012 to 2017. Aneuploidy screening was
performed using quantitative polymerase chain reaction (qPCR) and targeted
NGS.Baseline demographics, cycle characteristics and outcomeswere compared
amongcohorts.Continuous variableswere comparedusing two-sidedStudent’s t-
test and categorical variableswere comparedusing chi-square test.Binary logistic
regression was used to determine whether the use of PGT modified the odds of
implantation, ongoing clinical pregnancy and early pregnancy loss (EPL). Im-
plantation was defined as the presence of a gestational sac, while ongoing preg-
nancy was defined as the presence of a fetal heartbeat at discharge.

RESULTS: A total of 105 screened FET cycles and 292 unscreened FET cy-
cles were analyzed. The rate of aneuploidy in donor-derived blastocysts was
25.8%. Recipients who utilized PGT had significantly lower BMI (23.6 +/-
4.4 vs. 25.0 +/- 5.0, p¼0.02) and used oocytes from donors with significantly
increased age (27.5 +/- 3.2 vs. 26.6 +/- 3.3, p¼0.02). Recipients of euploid
blastocysts had similar clinical outcomes as those who underwent transfer of
unscreened blastocysts. After controlling for donor oocyte age, recipient age,
BMI, endometrial thickness at transfer, and embryo age at time of transfer,
the use of PGT did not significantly modify the odds of implantation (OR
0.9 [95% CI 0.5-1.6], p¼0.7), ongoing clinical pregnancy (OR 0.97 [95% CI
0.6-1.7], p¼0.9) or EPL (OR 0.6 [95% CI 0.3-1.3], p¼0.2).

CONCLUSIONS: Despite the fact that 25.8% of donor oocyte derived em-
bryosweredetectedas aneuploid, clinical outcomewasnot significantly impacted
by chromosomal screening. Due to the relatively young age of oocyte donors, re-
cipients can expect a high yield of blastocyst stage embryos. Morphologic selec-
tion of embryos is successful in achieving good implantation rates, enabling the
clinician to confidently transfer a single embryo into a recipient. As cost of
NGSdecreases and availability increases,more patientswill be able to access em-
bryo screening. Though our study did not achieve statistical significance, we
demonstrated a strong trend towards increased implantation rates and ongoing
pregnancy rates in recipients who used NGS to assist in embryo selection.
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IS THEREADIFFERENCE IN SUSTAINED IMPLANTA-
TION RATE (SIR) IN PATIENTS WHO ELECT A
GENDER PREFERENCE VERSUS THOSE WHO
SELECT THE BEST QUALITY EMBRYO FOR TRANS-
FER WHEN UTILIZING PREIMPLANTATION GENETIC
SCREENING (PGS)? C. V. Whitehead,a T. L. Metzgar,a B. Rana,a

C. F. Lopes,a C. R. Juneau,b S. J. Morin,b M. D. Werner,a R. T. Scott,
Jr.,b aIVI/RMA, Basking Ridge, NJ; bIVI/RMA, Thomas Jefferson Univer-
sity, Basking Ridge, NJ.

OBJECTIVE: To determine if there is a difference in sustained implanta-
tion rate between patients who elect a gender preference vs. those who select
the single best quality embryo during a frozen embryo transfer.

DESIGN: Retrospective cohort study.
MATERIALS ANDMETHODS: All patients at a single center who pursed

PGS for aneuploidy only, elected a single embryo transfer and had euploid em-

bryos of each gender during their first frozen embryo transfer cycle from 2011-
2016 were assessed. All embryos were cultured to the blastocyst stage, under-
went trophectodermbiopsy andwere cryopreserved per protocol. PGSwas per-
formed at one reference laboratory. Embryo quality was assessed using the
Gardner scale and categorized as good, fair and poor quality per the simplified
SARTembryo scoring system. Embryo transfer plans were reviewed for prior-
ity status (embryo quality vs. gender preference) and patients were divided into
2 groups: (1) thosewho selected for embryo quality vs. (2) thosewho elected a
gender preference. Sustained implantation rate, defined as patients who were
discharged from care at eight to nineweeks of pregnancy with a fetal heartbeat,
was compared between the groups. Wilcoxon-Mann-Whitney test, Student’s t-
test, Fisher’s exact test and chi-squared analysis were used where appropriate.
RESULTS: 1,494 patients were included. The average patient age was

35.5yo (quality¼35.1 vs. gender¼35.8, p¼0.0015) at the time of embryo
transfer and there was no difference in oocyte age (quality¼34.1 vs. gen-
der¼34.2, p¼0.6275). 775 had selected quality as priority and 719 desired
a gender preference. There was a total of 8,407 euploid blastocysts between
the groups (4,195 in quality and 4,212 in gender) with an average of 5.4
(quality) and 5.9 (gender) euploid embryos per patient (p¼0.149). As ex-
pected, the proportion of good quality embryos in the group of patients
who elected to transfer their best quality embryo was high (p<0.001); how-
ever SIRwas the same between the groups (quality¼65% vs. gender¼62.6%,
p¼0.35) demonstrating no diminution in outcomes.
CONCLUSIONS: This is one of the first studies to show that sustained im-

plantation rate was equivalent between patients who designate a gender pref-
erence and those who choose the best quality embryo available at the time of
transfer.
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WHAT DO CAREER MOTIVATED YOUNG WOMEN
UNDERSTAND ABOUT ELECTIVE OOCYTE CRYO-
PRESERVATION AND WHERE DO THEY RECEIVE
THEIR INFORMATION? E. L. Stevenson,a J. Chang,a

M. Hurt.b aDuke University School of Nursing, Durham, NC; bDuke Univer-
sity Health System, Durham, NC.

OBJECTIVE: Due to the relative novelty of oocyte cryopreservation for
fertility preservation, it is unclear how much women understand about the pro-
cess and the accuracy of their knowledge.Moreover, a gap exists in determining
how women receive information about family planning, biological timing and
reproductive interventions. Therefore, the purpose of this study was to examine
what young, professionally focused women understand about oocyte cryopres-
ervation, and which resources they use to access reproductive information.
DESIGN: Prospective, cross-sectional.
MATERIALSANDMETHODS: Female graduate students from a top-tier

university were recruited via email with a survey link. Eligibility included:
22-35, no children, and not trying to conceive a pregnancy/adopt. Partici-
pants completed an electronic survey with questions about demographics,
fertility knowledge (Cardiff Fertility Knowledge Scale), oocyte cryopreser-
vation knowledge, and sources of fertility and oocyte cryopreservation infor-
mation. Descriptive statistics were calculated on all variables.
RESULTS: 284 highly educated, primarily single and white participants

completed the survey. The mean age was 26.2 (SD 3.10). The sample demon-
strated average knowledge about fertility (64% out of 100%, SD 0.18); the
most used source for information about fertility was formal education
(87.1%), information to help make fertility decisions came from gynecolo-
gists (85.3%), and information about oocyte cryopreservation came fromme-
dia (63.4%) versus gynecologists (32%). Only 26.6% felt well informed
about their fertility. 93.9% had heard of oocyte cryopreservation yet only
7.2% have considered its use.While most (74.9%) rank fertility as important,
83%would not consider postponing family until career (83.0%) and relation-
ship (85.2%) are established. Half (52.2%) feel there is a social stigma sur-
rounding oocyte cryopreservation and 70.1% feel the media gives the
impression that motherhood is a viable option after 40 years of age.
CONCLUSIONS: This study found that professionally motivated women

receive most information about fertility from formal sources (education,
healthcare providers) but information about oocyte cryopreservation from
media sources. They lack solid, evidence-based knowledge about fertility
that may impact future family building, therefore more effort is needed to
address these gaps in knowledge to help professionally motivated women
make informed decisions about future family planning.
Reference:
Bunting L, Tsibulsky I, Boivin J. Fertility knowledge and beliefs about fertility
treatment:findings fromthe InternationalFertilityDecision-makingStudy.Hum
Reprod 2013; 28: 385-97.
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DOES BODY MASS INDEX (BMI) IMPACT THE LIKE-
LIHOOD OF A SUBJECT PARTICIPATING IN A
RESEARCH STUDY FOCUSED ON BODY
COMPOSITION?. T. L. Metzgar,a C. V. Whitehead,a

C. F. Lopes,a B. Rana,a C. R. Juneau,b S. J. Morin,b M. D. Werner,a

R. T. Scott, Jr.,b aIVI/RMA, Basking Ridge, NJ; bIVI/RMA, Thomas Jeffer-
son University, Basking Ridge, NJ.

OBJECTIVE: It is well established that obesity has a negative impact on
fertility and reproductive outcomes. However, it is unclear whether pre-treatment
BMI influences a subject’s decision to participate in research studies focusing on
body composition. This is important given that research onmetabolic healthmay
disproportionately benefit obese patients. The goal of the present analysis was to
determine if pre-enrollment BMI influenced subject participation in a research
study specifically evaluating body composition on IVF outcomes.

DESIGN: Prospective observational study.
MATERIALS AND METHODS: All patients (ages 18-45) and their part-

ners completing an egg retrieval at a single center from 2016 to 2017 were
offered participation. Subjects were contacted via telephone on the day prior
to and in person on the day of the egg retrieval. Patients and partners could
participate independently. Consented subjects were asked to stand on the In-
Body scalewhich utilizes bioelectrical impedance to measure intra and extra-
cellular water content. Consented subjects received a body analysis report.
BMI was obtained from those who participated from their InBody report.
Declined subject’s BMI was collected from the medical record. Chi-squared
analysis was used to analyze the data.

RESULTS: 3,245 subjects (1,697 females and 1,548 males) were ap-
proached. 2,048 subjects participated (1,121 females and 927 males)
and 1,197 subjects declined (576 females and 621 males). The enroll-
ment among obese females (BMI R 30 kg/m2) was significantly lower
than non-obese (<30 kg/m2) (obese females: enrolled (237/383)
declined (146/383) vs. non-obese: enrolled (884/1314) declined (430/
1314), p <0.05). There was no significant difference between obese
and non-obese males (p¼0.92). Reasons for declination were as fol-
lows; 50% did not provide rationale, 25% not interested, 20% over-
whelmed and 5% did not want to know their weight.

CONCLUSIONS: Obese females were less likely to participate in a study
evaluating the impact of body composition on IVF outcomes than non-obese
females. This same phenomenon was not observed in males. Different
recruitment strategies may be needed to attract these subjects who may espe-
cially benefit from the findings of the study. Furthermore, adequate recruit-
ment of women in this category is essential to allow the most robust
evaluation of the impact of body composition on IVF outcomes.
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EFFICACY OF PATIENT SELF-ADMINISTERED RE-
COMBINANT HUMAN CHORIONIC GONADO-
TROPIN (RHCG) IS COMPARABLE TO NURSE
ADMINISTRED RHCG IN OVULATION INDUCTION
CYCLES. C. Pratt,a C. Ukogu,b A. R. Colby,a D. Gounko,a J. A. Lee,a

M. Bell,a M. Daneyko,a A. B. Copperman,c J. B. Davis.d aReproductive
Medicine Associates of New York, New York, NY; bObstetrics, Gynecol-
ogy and Reproductive Science, Icahn School of Medicine at Mount Sinai,
New York, NY; cObstetrics and Gynecology, RMANY-Mount Sinai, New
York, NY; dReproductive Endocrinology and Infertility, Reproductive
Medicine Associates of New York, New York, NY.

OBJECTIVE: Infertility treatment requires patients to overcome a va-
riety of physical, emotional, and financial obstacles. Often, patients ex-
press anxiety over self-administration of medications, including
subcutaneous recombinant hCG (rHCG). Midluteal rise in progesterone
(P4) levels to >3ng/dL suggest evidence of ovulation, and of R9ng/dL
of adequate luteinization. Many patients express concern over whether
they will adequately be able to self-administer medication. The study
sought to determine if the rate and adequacy of ovulatory response is
comparable whether a patient or a nurse administers the medication.

DESIGN: Retrospective cohort study
MATERIALS ANDMETHODS: The study included patients who under-

went ovulation induction cycles using either Letrozole or ClomipheneCitrate
who had midluteal P4 levels measured on day +3 to day +10 following rhCG
injection from March 2002 to March 2017. The primary outcome was rise in
P4 (R9ng/dL). Patients were segregated into two groups based on who
administered rhCG (Nurse-administered (RN); Self-administration (PT)).

Secondary outcomes were clinical and biochemical pregnancy rates between
the study groups and between patients with a P4 < or R9ng/dL. Chi-square
test, t-test, and regression analysis were performed using SAS. Significance
was confirmed with p<0.05.
RESULTS: A total of 672 cycles met the inclusion criteria. All patient demo-

graphic, follicle size and count, and drug administration characteristics were
included in the analysis. Regardless of whether a nurse or the patient herself
administered rhCG, no significant difference was observed between midluteal
P4 levels in patients (p¼0.16). A post hoc power analysis revealed adequate sam-
ple size for RN vs PT administration group comparison. No differences were
observed between pregnancy outcomes in RN vs PTadministration groups.Mid-
luteal P4 levels did significantly differ among cycles that resulted in pregnancy
(p<0.0001) (both chemical and clinical), dominant follicle size (p¼0.002), and
number of follicles >18mm on day of trigger (p<0.0001). Ovulation rates
following rhCG were greater than 95% across both groups.
CONCLUSIONS: The rise in midluteal P4 is not diminished by self-ad-

minstration of rhCG following ovulation induction with either Clomiphene
Citrate or Letrozole. Due to the frequency of office visits, balancing work
and family obligations is often difficult for patients undergoing fertility treat-
ments. Patients can be reassured of their ability to properly administer medi-
cation at home; a finding that could reduce the amount of office visits and
anxiety regarding self-administration.

OBESITYAND METABOLISM
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HIGH FAT DIET RESULTS IN OVARIANGENE DYSRE-
GULATION INDEPENDENT OF OBESITY: RNA
SEQUENCING REVEALS EXPRESSION CHANGES
CONSISTENT WITH DE NOVO INFLAMMATION AND
APOPTOSIS. N. M. Hohos, K. Cho, D. Swindle, A. J. Polotsky,
M. E. Skaznik-Wikiel. OB/GYN, University of Colorado Denver, Aurora,
CO.

OBJECTIVE: We previously established that high fat diet (HFD)
exposure is associated with increased ovarian inflammation, depleted
ovarian reserve, and impaired fertility regardless of obese phenotype1.
We hypothesized that HFD, independent of obesity, induces alterations
in ovarian gene expression.
DESIGN: Prospective laboratory animal study.
MATERIALS AND METHODS: 5-week-old C57BL/6J mice were fed

either 60% HFD or chow diet (N¼8) for 10 weeks. At 10 weeks body weights
were assessed and lean and fat mass were measured by quantitative MRI. HFD
mice were separated into two groups based on weight: lean mice weighing
%23 grams (HF-Ln; N¼7)) and obese mice weighing >26 grams (HF-Ob;
N¼7). One ovary per animal was used for RNA-sequencing analysis. Cufflink,
cuffmerge, cuffdiff, and cummeRbund packages were used to analyze RNA-
sequencing data. Differential expression was considered significant after adjust-
ing for false discovery rate with q-value <0.05. DAVID 6.8 was used for func-
tional annotation analysis. A one-way ANOVA followed by Tukey post hoc
test was used for anthropometric characteristics analysis.
RESULTS: HF-Ob mice weighed more that both the HF-Ln and chow

mice after HFD exposure (Table 1).

Ovarian RNA-sequencing analysis revealed 43 genes that were differ-
entially expressed (DE) between HF-Ln and chow mice, 46 DE genes
between HF-Ob and chow mice, and only 13 DE genes between HF-
Ln and HF-Ob mice (q<0.05). 24 genes were DE in both HFD groups
compared to chow mice, all with decreased expression in HFD mice.
Functional enrichment analysis revealed that the DE genes are involved
in proliferation, apoptosis, ovulation, ovarian steroidogenesis, luteoly-
sis, and inflammation.
CONCLUSIONS: The observed HFD-induced changes were consistent with

development of ovarian gene dysregulation and provide newmechanistic insights
for abnormal sex steroid production and local inflammation characteristic of
obesewomen. Futurework should further characterize theseDE expressed genes
and explore the pathways impacted in the ovary by HFD exposure.
Reference:
1. Skaznik-Wikiel ME, Swindle DC, Allshouse AA, Polotsky AJ, McMa-

naman JL. High-Fat Diet Causes Subfertility and Compromised
Ovarian Function Independent of Obesity in Mice. Biol Reprod
2016; 94(5): 108

Supported by: ABOG/AAOGF Research Grant to MS-W
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SEVERE MATERNAL MORBIDITY AFTER IVF IN
OVERWEIGHT OR OBESE WOMEN. N. Dayan,a

D. Fell,b M. Velez,c H. Wang,b Y. Guo,b K. Spitzer,d

C. A. Laskin.e aMcGill University Health Centre, Montreal,
QC, Canada; bChildrens Hospital of Eastern Ontatio Research Institute,
Ottawa, ON, Canada; cQueen’s University, Kingston, ON, Canada; dTrio
Fertility, Toronto, ON, Canada; eMedicine, Obstetrics & Gynecology, Trio
Fertility, Toronto, ON, Canada.

OBJECTIVE: To quantify the rate and risk of severe maternal morbidity
(SMM) among overweight or obese women pregnant by IVF compared to
normal weight women who conceive with and without IVF.

DESIGN: Prospective cohort study in Ontario from Jan 11, 2013 until Jan
10, 2014 using data from the Canadian Assisted Reproductive Technologies
Register (CARTR Plus) linked with the birth registry, BORN Ontario.

MATERIALS AND METHODS: We included adult (>18 years)
women who achieved singleton pregnancy and delivered at R20 weeks’
gestation in Ontario, Canada. We classified women according to mode
of conception (IVF versus unassisted), and calculated pre-pregnancy
body mass index (BMI) (weight (kg)/height (m2)). Primary outcome
was severe maternal morbidity (SMM), a composite of life threatening
outcomes derived using Perinatal Surveillance data. Log binomial
regression was used to estimate risk ratios (RR) with 95% confidence
intervals (CI) evaluating individual and combined effects of high BMI
and conception by IVF, with adjustment for maternal age, parity, socio-
economic status, and baseline maternal comorbidity.

RESULTS: Our cohort included 114,409 singleton pregnancies; 1,596 (1.4%)
were IVFconceptions.Overall, 41.2%ofwomenwere either overweight or obese
(BMI>25) in the sample.The rate ofSMMoverallwas5.9per 1,000women, and
the most frequent reason was postpartum hemorrhage with ligation of vessels.
This rate was higher in IVF pregnancies although the RR was not significant
(11.3 per 1,000; aRR: 1.5, 95%CI 0.9-2.4). SMMwas alsomore frequent among
thosewith a highBMI in the samplewith a rate of 7.0 per 1,000 corresponding to a
20% increase in risk (aRR: 1.2, 95% CI 1.04-1.4) compared to normal-weight
women. The combined effect for IVF and BMI approximated the risk of BMI
alone (p¼0.22 interaction).

CONCLUSIONS: There is an increased risk of SMM among overweight/
obese women, but this was not compounded by IVF in our cohort.

References:
www.bornontario.ca

Supported by: This study was approved by the Children’s Hospital of
Eastern Ontario and the University of Toronto, and supported by the
Research Institute of the McGill University Health Centre
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OPTIMAL WEIGHT GAIN IN WOMEN WITH THE
DIAGNOSIS OF INFERTILITY: IS THE OPTIMAL
WEIGHT RANGE TRULY OPTIMAL FOR SUCH
PATIENTS? R. Jeelani,a J. Dai,b G. Vilchez,c

A. O. Awonuga,d H. M. Abu-Soud.e aREI, Wayne State University, Royal
Oak, MI; bOBGYN, Wayne State University, Detroit, MI; cUniversity of
Missouri - Kansas City, Kansas City, MO; dObstetrics and Gynecology,
Wayne State University, Southfield, MI; eOb/Gyn, Wayne State Univer-
sity, Detroit, MI.

OBJECTIVE: Over the past decade, the use of assisted reproductive technol-
ogy (ART) has increased dramatically worldwide and has made pregnancy
possible for many struggling women. In general, the neonatal risks associated

with ART are much higher in both multifetal and singleton pregnancies as
compared to naturally conceived. Obesity and increased inter pregnancy weight
gain has also been shown to have similar adverse reproductive outcomes.
Increased pregnancyweight gain andART cause increased risks of delivery com-
plications, altered birth weight, and perinatal mortality rate, even after adjusting
for age, parity, andmultifetal gestations.Herewe focus on ideal pregnancyweight
gain in infertile patients for optimal neonatal outcomes.
DESIGN: Retrospective cohort using CDC natality database.
MATERIALS AND METHODS: Term infertility singleton deliveries from

2010 to 2013 were selected; pregnancies with maternal complications and
neonatal anomalies were excluded. Cases were categorized by infertility treat-
ment and inter pregnancy weight gain in three categories (under, ideal, and
over). Neonatal complicationswere used to create a composite score. Logistic re-
gressions were used to calculate adjusted (by maternal age, race, parity, BMI,
weight gain) odds ratios, using ideal weight gain as the reference range.
RESULTS: 105,080 cases of pregnancies with patients who had infer-

tility treatment were identified. All demographic variables such as
maternal age, race and BMI were similar between the three groups.
Pregnancies with 15-25lbs weight gain after infertility treatment pre-
sented with increased risk of neonatal complications, 25.1% vs.
10.5%, p<0.05. Infertile women who gained 15lbs or less had a lower
chance of having a 5minute APGAR score of 7 or less. Importantly, ba-
bies born to women who maintained the weight of 15lbs or less had less
use of assisted ventilation both at the 1hr and 6hr mark after birth
(p<0.05). There was also a significantly lower neonatal ICU admission
rate OR¼ .927, 95% CI (.837,0.983), which goes alongside lower rate of
birth injury, antibiotic and surfactant use in neonates as compared to ba-
bies of infertile women who gained 15-25lbs, respectively. Neonatal
composite score, compromised of all the neonatal outcomes (poor AP-
GAR, NICU admission, antibiotic or surfactant use, seizures, birth
injury and assisted ventilation) was improved in patients who gained
less than the optimal weight, OR¼ .851, 95% (CI .786, 0.921).
CONCLUSIONS: Our results show that in an infertile population, regardless

of starting BMI, improved neonatal outcomes are seen in women who gain less
than the currentweight gain guidelines. Future prospective studies need to be con-
ducted to validate these results further, and to create separate guidelines for preg-
nancy weight management in women conceiving after ART.
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PRE-CONCEPTION ALLOSTATIC LOAD IS ASSOCI-
ATED WITH PREGNANCY OUTCOMES, BUT NOT
FERTILITY, AMONG WOMEN WITH UNEXPLAINED
INFERTILITY. W. Vitek,a E. S. Barrett,b O. Mbowe,c

S. W. Thurston,c N. Santoro,d M. P. Diamond.e aUniversity of Rochester
Medical Center, Rochester, NY; bObstetrics and Gynecology, University of
Rochester, Rochester, NY; cDepartment of Biostatistics and Computational
Biology, University of RochesterMedical Center, Rochester, NY; dObstetrics
and Gynecology, University of Colorado School of Medicine, Aurora, CO;
efor the NICHDCooperative ReproductiveMedicine Network, Augusta, GA.

OBJECTIVE: Gestational allostatic load (AL), a composite measure of
chronic physiological stress in pregnancy, is associated with pregnancy com-
plications. However, AL biomarkers change over pregnancy, raising ques-
tions as to whether gestational AL assessment is a valid measure of long-
term physiologic stress. Our objective is to determine if preconception AL
is associated with reproductive outcomes.
DESIGN: A secondary data analysis based on data from 837 women who

participated in AMIGOS, a multi-center, randomized clinical trial of super-
ovulation/insemination for unexplained infertility.
MATERIALS AND METHODS: Women with unexplained infertility

(ages 18-40) were enrolled and at baseline, biological and anthropometric
measures were collected. One- and two-tailed AL scores were calculated
as a composite of the following baseline variables: body mass index,
waist-to-hip ratio, systolic blood pressure, diastolic blood pressure, dehydro-
epiandrosterone sulfate, high-density lipoprotein cholesterol, low-density li-
poprotein cholesterol, triglycerides, C-reactive protein, and HOMA score.
Participants received clomiphene, letrozole or gonadotropin with IUI for
up to four cycles and if they conceived, were followed throughout pregnancy.
We fit multi-variable logistic regression models examining AL in relation to
reproductive outcomes including: conception, spontaneous abortion, live
birth, pre-eclampsia, preterm birth, and low birth weight.
RESULTS: Adjusting for covariates, a unit increase in two-tailed pre-

conception AL score was associated with 62% increased odds of pre-
eclampsia (OR: 1.62, 95% CI 1.14, 2.38) 44% increased odds of preterm
birth (OR: 1.44, 95% CI: 1.02, 2.08), and 39% increased odds of low

Table 1. Anthropometric Characteristics

Chow HF-Ln HF-Ob p-value

Body weight (grams,
mean � SEM)

21.3 � 0.6 22.3 � 0.4 30.1 � 1.3 < 0.0001

Fat mass (grams,
mean � SEM)

1.4 � 0.1 2.8 � 0.3 10.3 � 1.2 < 0.0001

Percent body fat
(mean � SEM)

6.7 � 0.4 12.5 � 1.2 33.2 � 2.2 < 0.0001

Lean mass (grams,
mean � SEM)

16.5 � 0.4 16.4 � 0.2 16.9 � 0.2 0.568
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birthweight (OR: 1.39, 95% CI: 0.99, 1.97). In one-tailed AL analyses, asso-
ciations were similar, but slightly attenuated. AL was not associated with
odds of conception, spontaneous abortion, or live birth.

CONCLUSIONS: Our results suggest that chronic physiological stress
may not impact conception among women with unexplained infertility, how-
ever they support previous work showing associations with adverse preg-
nancy outcomes. Physiological dysregulation due to chronic stress has
been proposed as a possible mechanism underlying disparities in birth out-
comes, which are currently poorly understood. Assessing biomarkers of
physiological dysregulation in early pregnancy, or even pre-conception,
may help to identify women at risk of adverse pregnancy outcomes, facili-
tating early intervention.

References:
1. HuxVJ, Catov JM, Roberts JM. Allostatic load in womenwith a history

of low birth weight infants: the national health and nutrition examina-
tion survey. Journal of Women’s Health 2014;23: 1039-1045.

2. Hux VJ, Roberts JM. A potential role for allostatic load in preeclamp-
sia. Maternal and Child Health Journal 2015;19: 591-597.

Supported by: Support for the current analysis was provided by
R25HD075737, T32ES007271, P30ES001247, and P30ES005022.
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UNDERSTANDING POOR OOCYTE QUALITY AND
IMPAIRED DEVELOPMENTAL COMPETENCE IN
THE SETTING OF OBESITY: A TRANSCRIPTOMICS
APPROACH. K. O’Neill,a T. Ord,b Y. Lan,c R. Simmons.d
aObstetrics & Gynecology, University of Pennsylvania, Philadelphia, PA;
bCRRWH, University of Pennsylvania, Philadelphia, PA; cBioin-
formatician, Philadelphia, PA; dPediatrics, University of Penn-
sylvania, Philadelphia, PA.

OBJECTIVE: Obesity has been shown to impair oocyte maturation and
developmental competence. The molecular mechanisms responsible are un-
known. The aim of this study was to use comprehensive, unbiased transcrip-
tomic analyses to identify novel transcripts and pathways that are altered by
obesity and contribute to oocyte dysfunction.

DESIGN: Diet-induced obesity mouse model.
MATERIALS AND METHODS: Female C57BL/6J mice from 4-20

weeks of age were fed control diet or a high-fat diet (HFD). Dams were
primed with gonadotropin and germinal vesicle oocytes (GVs) were isolated.
GV transcriptional status was assessed using Click-iT RNA imaging and
oocyte maturation was assessed using differential interference contrast
(DIC) microscopy. GVs were pooled (n¼3 mice [60 GVs]/group, 4 biologic
replicates in each group) and RNA-Seq libraries were made using SMARTer
Stranded Total RNA-Seq Kit. 50 million paired reads were obtained per sam-
ple. Differentially expressed genes were identified using EdgeR. Ingenuity
pathway analysis (IPA) was used to identify the most significant pathways
and discover potential novel regulatory networks associated with this tran-
scriptomic data.

RESULTS: Proportion of GVs transcriptionally silent did not differ
between the groups (72% vs 73%). After 12 hours, over 95% of control
oocytes (n¼68) were at the metaphase II stage compared with 50% of
the obese oocytes (n¼65) (p < .01). 11,085 transcripts were detected
by RNA-Seq after filtering for read count. 110 transcripts were differ-
entially expressed using a FDR <0.05 and fold change Rj2j. Exposure
to a HFD activated expression of genes involved in base excision repair
(e.g. SSBP2) and altered expression of genes involved in apoptosis, cell
cycle regulation, and microtubule dynamics (e.g. BBS9, BUB3).
Changes in expression of genes regulated by receptor/ion channel com-
plex PKD1/TRPP2 in oocytes exposed to HFD suggest activation of this
pathway. qPCR replicated changes in gene expression detected by
RNA-Seq in selected genes (BBS9, BUB3, SSBP2) in an independent
cohort (n¼4 biologic replicates per group, 60 pooled GV oocytes per
replicate).

CONCLUSIONS: Obesity has been shown to be associated with poor fertil-
ization and chromosomal aneuploidy. The altered expression of genes that play
a vital role in the maintenance of DNA integrity and microtubule dynamics
may provide a mechanistic link between obesity and these adverse reproductive
outcomes. Additionally RNA-Seq data suggests that obesity alters many genes
regulated by PKD1—a cell surface receptor that couples extracellular stimuli to
intracellular signaling—which may serve as a therapeutic target to improve
oocyte developmental competence in the setting of obesity.

Supported by: This research received support from the grant K12
HD000849, awarded to the Reproductive Scientist Development Program

by the Eunice Kennedy Shriver National Institute of Child Health & Human
Development.
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ABC TRIAL (ASSESSMENT OF BODY CONTENT):
BODY COMPOSITION IN COUPLES UNDERGOING
IVF PREDICTS OUTCOMES WHEN BODY MASS IN-
DEX ALONE DOES NOT. J. G. Kim,a C. R. Juneau,b

S. J. Morin,b S. A. Neal,b J. M. Franasiak,b G. Patounakis,b R. T. Scott,
Jr.,b aWeill Cornell Medical Center, New York, NY; bIVI/RMA, Basking
Ridge, NJ.

OBJECTIVE: BMI is derived from an individual’s weight and height alone
and is not sensitive to age, gender, or adiposity. Thus, BMI may be a crude
tool when used to characterize reproductive outcomes. This analysis seeks
to determine if %BF, which accounts for these factors, may better prognos-
ticate outcomes in couples undergoing IVF treatment.
DESIGN: Prospective cohort study.
MATERIALS ANDMETHODS: Females and theirmale partners at a single

center undergoing IVF fromJune2016 -April 2017were offeredutilizationof the
InBody 770 bioelectrical impedance analysis scale at time of vaginal oocyte
retrieval to determine their body composition. Participant BMI, %BF, IVF cycle
outcome, and transfer data were recorded prospectively. Both females and males
were grouped byBMI (<25 kg/m2 v.R25 kg/m2) and%BF (low/normal v. high)
to determine if these parameters prognosticate cycle and ultimately pregnancy
outcomes.%BFR31% is considered high in femaleswhileR22% is considered
high in males (American Council on Exercise). Additionally, outcomes were
compared in patients where BMI and %BF were incongruent or mismatched:
(1) BMI was low/normal but %BF was high and (2) BMI was high but %BF
was low/normal. Statistical analysis was performed using a t-test or chi-squared
where an alpha error of 0.05 was accepted. A mixed effects model was used to
account for female age.
RESULTS: 862 couples participated. As male %BF increased the odds of

fertilization were found to decrease (ORadjusted : 0.989 [0.980-0.998],
p¼0.021). Additionally, in males where BMI was high but %BF was low/
normal (mismatch zone), the odds of fertilization were higher compared to
males with high BMI/high %BF, demonstrating that %BF is able to prognos-
ticate fertilization rate when BMI does not (ORadjusted : 1.252 [1.043-1.504],
p¼0.016). 387 couples have undergone blastocyst transfer. Again when %
BF was compared amongst those patients with a high BMI (mismatch
zone), female % BF was different between patients who achieved a clinical
pregnancy and those who did not (39.6% vs. 41.7%, p¼0.026).
CONCLUSIONS: As male %BF increases, the odds of fertilization in IVF

decreases. Female %BF is different amongst patients with a high BMI who
achieve pregnancy compared to those who fail. Both males and females in
mismatch zones where BMI and %BF are incongruent may benefit from
body composition analysis as %BF may have the ability to prognosticate cy-
cle outcome when BMI does not.

EARLY PREGNANCY
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THE ROLE OF GNRH ANTAGONISTS IN A NOVEL
PRIMARY ECTOPIC PREGNANCY CELL
MODEL. B. Peng, L. Abdellatif, C. Klausen, P. Leung,
M. A. Bedaiwy. Department of Obstetrics &Gynaecology, Uni-
versity of British Columbia, BCCHR, Vancouver, BC, Canada.

OBJECTIVE: Ectopic pregnancy is a major maternal health concern and is
defined as the implantation of an embryo outside the uterus. Medical treat-
ment of ectopic pregnancy is limited tomethotrexate, butmanywomen suffer
failure, sub-optimal responses, and significant side effects. The objective of
our study was to explore the role of GnRH antagonists in a new primary
ectopic pregnancy cell culture model, as a proof-of-concept study for a novel
medical treatment for ectopic pregnancy.
DESIGN: Primary cell cultures were established from implantation site bi-

opsies obtained from women undergoing salpingectomy or salpingostomy
for the treatment of ectopic pregnancy (n¼8; study approved by our institu-
tion’s Research Ethical Board).
MATERIALS AND METHODS: Placental tissues were dissected, di-

gested with Collagenase I, and incubated to establish primary cell cultures.
Primary cells were characterized by immunofluorescence using antibodies
against human cytokeratin 7 (epithelial marker), vimentin (mesenchymal
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marker), HLA-G (extravillous trophoblast marker), and bhCG (syncytiotro-
phoblast marker). GnRH receptor expression was examined byWestern blot.
Primary cells were treated with GnRH and/or GnRH antagonists (Cetrorelix
or Ganirelix) and bhCG mRNA levels were measured by RT-qPCR.

RESULTS: Three viable primary cultures were established and two of
them showed positive immunoreactivity for cytokeratin 7, vimentin, HLA-
G, and bhCG. GnRH receptor was expressed in both of these cultures and
GnRH-induced increases in bhCG mRNA were abolished by pretreatment
with Cetrorelix and Ganirelix.

CONCLUSIONS: To our knowledge, we are the first to describe the estab-
lishment of a novel primary ectopic pregnancy cell culture model expressing
trophoblast markers. GnRH antagonists abolish the bhCG-stimulating effect
of GnRH in these primary trophoblastic cells from ectopic pregnancies.

Supported by: This work was supported by a Nelly Auersperg Award from
the Women’s Health Research Institute to M.A.B.
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ANTIM€ULLERIAN HORMONE AND MISCAR-
RIAGE IN SPONTANEOUSLY CONCEIVED
PREGNANCIES. B. M. Lyttle,a A. Z. Jukic,b

A. Z. Steiner.c aObstetrics and Gynecology, Division of
Reproductive Endocrinology, University of North Carolina, Chapel
Hill, NC; bYale School of Public Health, New Haven, CT; cObstetrics
and Gynecology, University of North Carolina, Chapel Hill, NC.

OBJECTIVE: To assess the association between Antim€ullerian hormone
(AMH) and miscarriage in spontaneously conceived pregnancies among
older reproductive age women.

DESIGN: Prospective cohort study
MATERIALS AND METHODS: Women between the ages of 30 to 44

years attempting natural conception for % 3 months were enrolled in the
study. Women provided an early follicular phase serum sample and answered
a baseline questionnaire. Participants were followed with standardized preg-
nancy testing. Women who conceived within 12 months completed a preg-
nancy outcome report. Bivariate analyses were conducted to examine
relationships between AMH and miscarriage. A binomial regression model
was used to estimate the risk ratios (RR) and 95% confidence intervals
(CI) for the association between miscarriage (excluding biochemical losses)
and log AMH after adjusting for age, race, BMI and history of miscarriage.

RESULTS: 533 women conceived and 469 (88%) reported a pregnancy
outcome. The majority of women were < 35 years, had a normal BMI, and
conceived within 3 cycles of attempt. Live birth and miscarriage occurred in
74% and 24% of pregnancies, respectively. After adjusting for age, women
with a clinical loss had the lowest AMH values (Table 1, p¼0.013). In the fully
adjusted model, the risk of miscarriage, compared to live birth, decreased as
AMH increased (blnAMH¼-0.24, 95% CI: -0.46 , -0.018; p¼0.03). Women with
an AMH value % 0.7 ng/ml had 1.5 times the risk of miscarriage (95%CI:
0.99-2.3; p¼0.06) compared to women with an AMH value>0.7ng/ml.

CONCLUSIONS: While diminished ovarian reserve may not be a predic-
tor of fecundability, diminished ovarian reserve, as measured by AMH, ap-
pears to be a predictor of clinical miscarriage independent of age.

Supported by: NIH/NICHD RO1 HD067683 and R21 HD060229
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NON-VISUALIZED PREGNANCY LOSSES (NVPLS):
DIAGNOSTIC FACTORS AND REPRODUCTIVE
OUTCOME IN A COHORT OF 1064 PATIENTS WITH
RECURRENT PREGNANCY LOSS (RPL). M. S. Iews,a,b

M. Elgendi,a A. O. Abdelkareem,c,a F. AbdelHafez,d A. Hashem,b

D. Bloomenthal,a C. Williams,a M. A. Bedaiwy.a aObstetrics and Gynecology,

BC Women’s Hospital, Vancouver, BC, Canada; bObstetrics & Gynecology,
South Valley University, Qena, Egypt; cObstetrics and Gynecology, Faculty of
Medicine, Sohag University, Sohag, Egypt; dObstetrics and Gynecology, Assiut
University, Assiut, Egypt.

OBJECTIVE: NVPLs is a recognized category in patients with RPL. It is
defined as spontaneous pregnancy loss based on decreasing serum or urinary
beta-human chorionic gonadotrophin (hCG) in absence of ultrasonographic
or histopathologic evidence of pregnancy. The objective of this study is to
evaluate the prevalence of couples who experienced only NVPLs in RPL
cohort attending tertiary centre and their causes compared to couples who
experienced only visualized pregnancy losses (VPLs).
DESIGN: Retrospective chart review
MATERIALS AND METHODS: This study was approved by University of

British Columbia (UBC) ethics board (H13-03306). A total of 1064 couples with
RPL referred toBCwomen’sRPLclinic (Vancouver,Canada) fromJanuary2011
to March 2016, were evaluated according to American Society of reproductive
medicine (ASRM) recommendationswhich include anatomical factors byhyster-
osalpingography or hysteroscopy, endocrine factors by measurement of serum
thyroid stimulating hormone (TSH), testing for antiphospholipid antibodies
(aPLs) and parental karyotyping. Their full reproductive histories were reviewed
from their medical charts. The primary outcome is the prevalence of NVPLs. It
includes biochemical pregnancy losses (BPLs) and failed pregnancy of unknown
location (PUL). The secondary outcome is the contributing factors association;
uterine cavity evaluation, thyroid dysfunction, seropositivity for (aPLs), and
parental karyotyping and the ongoing pregnancy rate beyond 12 weeks in both
only VPLs and only NVPLs groups. Analysis was done using student t- test,
Fisher’s exact and chi- squared test when appropriate, significance was detected
when p<0.05.
RESULTS: The overall age (mean � SD) of the study group was 33�5.36

years. The age and body mass index of the NVPLs is comparable to VPLs cate-
gory. 151 (14. 19%) coupleswere found tohaveonlyNVPLswhile 272 (25.56%)
couples were only VPLs. The remaining couples 641 (61.28 %) have mixture of
both. In coupleswithNVPLs group, the total number of losses achievedwas 443;
347 (78.33%) were biochemical losses and 96 (21.67%) were PUL. Uterine ab-
normalitieswere found significantlymore often in theVPLs compared toNVPLs
[(26%vs. 12%); (OR0.4, 95%CI 0.20 to 0.79)]. There is no significant difference
in other systems evaluations between both groups. PatientswithNVPLs aremore
likely tohavepregnancycontinuationbeyond12weeks in this cohort compared to
VPLS patients (P <0.05).
CONCLUSIONS: Pure NVPLs is frequently encountered in a tertiary

referral RPL program. This specific group share the same causes with pa-
tients with VPLs. However, they are less likely to be associated with uterine
anatomic defects. A larger study is suggested to further characterize NVPLs.
Reference:

1-Kolte AM,van Oppenraaij RH,Quenby S,Farquharson RG,Stephenson M,
Goddijn M,Christiansen OB; ESHRE special interest Group Early preg-
nancy. Non-visualized pregnancy losses are prognostically important for un-
explained recurrent miscarriage. Human Reprod 2014; 29:931-937.
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ADVANCED PATERNAL AGE INCREASES THE RISK
OF SPONTANEOUS ABORTION. E. J. Chang,a

K. Bendikson,b B. T. Nguyen.a aLAC+USC Medical Center,
Los Angeles, CA; bUSC Fertility, Los Angeles, CA.

OBJECTIVE: As the average paternal age continues to increase, couples
considering pregnancy need to be fully informed about additional risks
incurred by paternity at advanced age.1 To help develop a standardized,
risk-based definition of advanced paternal age, we analyzed nationally repre-
sentative data to evaluate the impact of paternal age on the incidence of spon-
taneous abortion (SAB).
DESIGN: Retrospective, case-control study of pregnancy data from the

Centers for Disease Control and Prevention’s 2013-2015 National Survey
of Family Growth.
MATERIALS AND METHODS: Spontaneous, singleton pregnancy

data from women, ages 15-45 years, was analyzed. Bivariate associa-
tions of pregnancy outcome (both SAB at <20 weeks and %12 weeks
vs term live birth) and paternal age were determined, along with those
of select demographic and pregnancy characteristics. Significant associ-
ations were included in a multivariable logistic regression, refined to
determine the independent impact of paternal age on the odds of SAB
vs term live birth.
RESULTS: A total of 6238 pregnancies from 2745 women were

analyzed, consisting of 1149 (17.9%) SABs (1149 at <20 weeks, 923

TABLE 1. AMH and Pregnancy Outcome (p¼0.013).

Pregnancy Outcome N¼460(%)
Geometric Mean
AMH (95% CI)

Biochemical Loss (<4 days after
positive pregnancy test [PPT])

9 (2) 5.1 (2.6, 9.7)

Early Pregnancy Loss (R 4 days to
%14 days after PPT)

31 (7) 2.3 (1.5, 3.2)

Clinical Loss (> 14 days after PPT) 71 (51) 1.9 (1.5, 2.4)
Live Birth / Multiple Live Birth 349 (76) 2.6 (2.4, 2.9)
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at %12 weeks) and 5089 (82.1%) term live births. The median maternal
and paternal ages of the pregnancies were 25 and 28, respectively. After
adjusting for maternal age, race/ethnicity, marital status, and pregnancy
intention, pregnancies with paternity at 50 years and older had a higher
risk of SAB (<20 weeks) compared to those with paternity at 25-29
years (adjusted odds ratio (adjOR): 2.63, 95%CI 1.31-5.28). These re-
lationships remained significant when limiting SABs to %12 weeks (ad-
jOR: 3.12, 95%CI 1.56-6.24). Though data on prenatal care and
maternal smoking was only available for 2189 pregnancies, these fac-
tors were included in a sub-analysis that noted similar associations of
paternal age to SAB.

CONCLUSIONS: Paternal age, starting at age 50, increases the odds of
SAB, independent of select factors, including maternal age. This association
was robust across several gestational age-based definitions of SAB, and
unique in its adjustment for pregnancy-related behavioral risks.

Reference:
1. Eickmeyer KJ. Over 25 years of change in men’s entry into fatherhood,

1987-2013. Bowling Green, OH: National Center for Family & Mar-
riage Research; 2016: FP-16-10. <http://www.bgsu.edu/ncfmr/
resources/data/family-profiles/eickmeyer-fatherhood-25years-change-
entry-fp-16-10.html>.
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TEMPORAL TRENDS IN SEVERE MORBIDITY ASSO-
CIATED WITH ECTOPIC PREGNANCY REQUIRING
HOSPITALIZATION. S. Lisonkova,a Q. Wen,b

L. Abdellatif,b S. Alfaraj,b P. Yong,b M. A. Bedaiwy.c aUniversity
of British Columbia, Vancouver, BC, Canada; bObstetrics and Gynaecology,
University of British Columbia, Vancouver, BC, Canada; cDepartment ofObstet-
rics and Gynecology, BCWomen’s Hospital, Vancouver, BC, Canada.

OBJECTIVE: Ectopic pregnancy is a leading cause of maternal death in
early pregnancy; however, temporal trends in hospitalization for ectopic
pregnancy and associated morbidity are understudied.We examined age-spe-
cific temporal trends in ectopic pregnancy requiring hospitalization and asso-
ciated adverse outcomes.

DESIGN: A population-based study.
MATERIALS AND METHODS: All women hospitalized for ectopic

pregnancy inWashington State from 1987 to 2010 (N¼18,298) were selected
from a state-wide hospitalization database that includes information on all
ICD9 diagnostic and procedure codes. These codes were used to identify
ectopic pregnancy and severe morbidity; a composite adverse outcome
included death, sepsis, a need for transfusion, hysterectomy, and systemic
or organ failure. The rates of ectopic pregnancy were calculated per number
of births per year. Adverse outcome rates were expressed as proportions of
hospitalized cases. The Cochran-Armitage test for trend and rate ratios
(RR) with 95% confidence intervals (CI) were used to assess statistical sig-
nificance and magnitude of temporal changes.

RESULTS: The rate of ectopic pregnancy requiring hospitalization
declined from 16.2 in 1987-98 to 6.8 per 1000 births in 2008-10 (p
less 0.001). More than 60% decline occurred in women aged 15-24
and 25-34 years, while the rate increased in women over 34 years
(from 15.2 to 16.1 per 1000 births, respectively). Adverse outcomes
associated with ectopic pregnancy more than quadrupled among hospi-
talized cases, from 3.4% of in 1987-89 to 16.2% in 2008-10 (RR 4.7,
95% CI: 3.9, 5.8). This increase was larger in women 15-24 years
(RR 6.3, 95% CI: 4.0, 10.1). In contrast, women over 35 years had
larger absolute increase, from 4.9 to 21.0 per 100 hospitalized cases.

The need for transfusion of blood or other products occurred in
75.4% of women with any adverse outcome, hysterectomy in 9.7%,
and sepsis in 9.1% of these women. The rates of adverse outcomes
increased with age, from 14.7% in 15-24 year olds to 21.0% of hospi-
talized women over 34 years in 2008-10 (p less 0.001). The overall
case fatality rate was 1.4 per 100,000 hospitalized cases of ectopic preg-
nancy.
CONCLUSIONS:While the rates of ectopic pregnancy requiring hospital-

ization declined by more than 60% among women aged 25-34 years, these
rates increased in women 35 years of age or older between 1987 and 2010.
We observed approximately 5-fold increase in the rate of associated adverse
outcomes; the absolute increase was highest in women over 35 years, from
4.9 to 21.0 per 100 hospitalized cases.
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PATERNAL DEVELOPMENTAL TCDD EXPOSURE
DISRUPTS PLACENTAL FUNCTION IN A SUBSE-
QUENT ADULT PREGNANCY IN A MURINE
MODEL. K. Bruner-Tran,a T. Ding,a R. L. Lister,a

K. G. Osteen.a,b aWomen’s Reproductive Health Research Center, Vanderbilt
University Medical Center, Nashville, TN; bVATennessee Valley Healthcare
System, Nashville, TN.

OBJECTIVE: We previously established a murine model to explore the
adult consequences of developmental TCDD (2,3,7,8-tetrachlorodibenzo-
p-dioxin) exposure. Using this model, we demonstrated that adult male
offspring (F1) of toxicant exposed dams exhibit testicular inflammation,
reduced sperm count, altered sperm morphology and subfertility. Control
partners of F1 males that were able to become pregnant exhibit placental
inflammation and an increased risk of spontaneous preterm birth. Our studies
also demonstrated reduced placental and pup weight in pregnancies arising
from F1 males compared to controls, suggesting paternal toxicant exposure
is associated with placental dysfunction. Since the placenta of both humans
and mice is heavily influenced by the father; herein, we investigated the
impact of a paternal history of TCDD exposure on placental development
and function in a subsequent adult pregnancy.
DESIGN: Laboratory based study.
MATERIALS AND METHODS: Pregnant C57bl/6 mice were given the

environmental toxicant TCDD (10ug/kg) by gavage on embryonic day 15
(E15). Adult male offspring (F1) and unexposed males (controls) were mated
with unexposed females. Pregnant females were monitored to observe gesta-
tion length or euthanized on E18 for histological examination of the
maternal-fetal interface.
RESULTS: As expected, and in contrast to control pregnancies, partners of

F1 males frequently (40%) delivered preterm (on or before E18.5) and all
pups exhibited intrauterine growth restriction (IUGR). Examination of the
maternal-fetal interface by Periodic Acid Schiff (PAS) staining revealed
reduced glycogen in placentae arising from F1 males compared to controls.
Masson’s Trichrome staining revealed the F1 male derived placentae also
exhibit a reduction in the size of the junctional zone, reduced vascular space
within the labyrinth zone and increased collagen deposition in association
with the vasculature.
CONCLUSIONS: Appropriate development of the placenta during preg-

nancy is critical to both maintain gestation and to nourish and protect the
developing fetus. A history of paternal toxicant exposure appears to compro-
mise multiple aspects of placental physiology, which likely contributes to
both fetal IUGR and spontaneous preterm birth.
Supported by: Support: RO1 ES014942 and BX0025853

Paternal age and the adjusted odds of SAB v. term live birth at %12 & <20wks gestation

All reported pregnancies (N¼6238)* Pregnancies within 5 years of survey (N¼2189)**

Paternal Age (years) SAB%12 wks (n¼923) SAB<20 wks (n¼1149) SAB%12 wks (n¼390) SAB<20 wks (n¼458)

<25 0.98 (0.72-1.32) 0.88 (0.67-1.15) 1.30 (0.78-2.17) 1.27 (0.79-2.02)
25-29 Reference Reference Reference Reference
30-34 0.97 (0.69-1.36) 0.88 (0.64-1.22) 0.96 (0.53-1.76) 0.82 (0.42-1.60)
35-39 0.98 (0.59-1.61) 0.94 (0.59-1.50) 1.06 (0.50-2.22) 0.84 (0.37-1.89)
40-44 1.10 (0.54-2.26) 1.07 (0.56-2.04) 1.35 (0.47-3.92) 1.12 (0.39-3.23)
45-50 0.75 (0.37-1.52) 0.61 (0.30-1.27) 0.57 (0.22-1.48) 0.46 (0.16-1.31)
50+ 3.12 (1.56-6.24) 2.63 (1.31-5.28) 6.07 (2.39-15.41) 4.67 (1.86-11.70)

* Model adjusted for maternal age, race/ethnicity, marital status, and pregnancy intention
** Model adjusted for maternal age, race/ethnicity, marital status, pregnancy intention, prenatal care and smoking
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BLASTOCOEL CELL-FREE DNA, A MARKER OF EM-
BRYONIC QUALITY. K. N. Rule,a R. J. Chosed,a

T. A. Chang,b R. D. Robinson,b J. D. Wininger,c

W. Roudebush.a aBiomedical Sciences, University of South
Carolina School of Medicine Greenville, Greenville, SC; bObsterics and Gy-
necology, University of Texas Health Science Center San Antonio, San An-
tonio, TX; cDepartment of Obstetrics &Gynecology,Wake Forest University
School of Medicine, Winston-Salem, NC.

OBJECTIVE: Cell-freeDNA(cfDNA),which is present in the blastocoel cav-
ity of embryos, is believed to result from either physiological apoptosis and, or
cellular (re)modeling during development. Additionally, cfDNA has been inves-
tigated as a potential reference source for preimplantation genetic screening
(PGS). This study assessed cfDNA content in day 5 IVF blastocysts to determine
if therewas a correlationwith embryomorphology.Additionally, this study inves-
tigated if the physiological source of the cfDNA is apoptotic in nature.

DESIGN: Retrospective study in academic assisted reproductive technol-
ogy programs.

MATERIALS AND METHODS: Day 5 IVF generated blastocysts were
scored according to the Gardner system (modified to generate a numerical
value) and cfDNA was collected from laser-induced blastocoel collapsing
prior to cryopreservation in 25mL of media. cfDNAwas quantified via fluo-
rospectrometry (AccuBlue NextGen dsDNA Quantification Kit; Thermo-
Scientific NanoDrop 3300 Fluorospectrometer) and apoptosis activity was
assessed via a caspase-3 fluorescence assay (Enzo Life Sciences Caspase-3
Cellular Assay; Tecan Infinite M1000 fluorescence reader). Data were
compared by linear regression (SigmaPlot for Windows v13.0.0.83).

RESULTS: A total of 32 embryoswere evaluated.Embryomorphology scores
ranged from a low of 15 to a high of 27; with amean of 21.1. cfDNA content (ng/
mL) ranged froma lowof 32.3 to ahighof 315.3;with ameanof133.6.Caspase-3
activity (AFU detected with 30 mMDEVD-AMC substrate) ranged from unde-
tectable levels to a high of 2,226.6; with amean of 383.8. Themaximum embryo
score of 27 had a cfDNAconcentrationof 315.3 ng/mLand theminimumembryo
score of 15 had a cfDNA concentration of 32.3 ng/mL. There was a significant
(p<0.01) and positive correlation (cfDNA ¼ -104.753+(11.281*score);
R2¼0.200) between embryo score and cfDNA. There was a significant
(p<0.05) and positive correlation (cfDNA ¼ 115.9+(0.05*caspase-3);
R2¼0.128) between caspase-3 activity and cfDNA.Therewas no significant rela-
tionship between caspase-3 activity and embryo morphology score.

CONCLUSIONS: This study provides further evidence that cfDNA is pre-
sent in blastocoel fluid, can be quantified, and positively correlates with em-
bryonic morphology. There is also evidence that at least a portion of the
cfDNA is due to apoptotic activity. Additional studies are warranted to deter-
mine other physiological sources of the cfDNA in blastocyst fluid and to
determine the relationship of cfDNA content with embryo morphology,
ploidy status (PGS) and, or implantation potential.
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DIFFERENTIATION OF THE HUMAN GONAD - SEX
SPECIFIC DIFFERENCES IN THE TEMPORAL
EXPRESSION OF KEY GENES IN FETAL OVARYAND
TESTIS. L. S. Mamsen,a S. G. Kristensen,b A. Larsen,c

R. H. Olesen,c C. Y. Andersen.b aLaboratory of Reproductive Biology, Rig-
shospitalet University Hospital, Copenhagen, Denmark; bLaboratory of
Reproductive Biology, University Hospital of Copenhagen, Copenhagen,
Denmark; cDepartment of Biomedicine - Pharmacology, Aarhus University,
Aarhus C, Denmark.

OBJECTIVE: The temporal gene expression in human embryonic and
fetal ovaries and testis covering the periods of sex differentiation, and onset
of steroidogenesis were evaluated.

DESIGN: Global gene expression, qPCR, and immuunohistochemical
analysis were performed in human embryonic and fetal gonads.

MATERIALS ANDMETHODS: A total of 67 first-trimester human fetal go-
nads aged 40—73 days post conception (pc) were included in this study. Global
gene expression analysis of a total of 46 human embryonic and fetal gonads was
measured with HTA-2.0 microarray analysis and expressions of selected genes
were confirmedbyqPCR in additional 13gonads. Further, 8 gonadswere included
for immunohistochemistry (IHC), hereby confirming significant findings.

RESULTS: Of a total of 26,800 annotated genes, 30 new and known genes
associated with early gonadal development, sex differentiation, and steroido-

genesis were further evaluated. A sexual dimorphic expression of GLI1
(males) and ETV5 and WNT2B (females) was demonstrated, suggesting
that these genes are important for sex differentiation, which have not previ-
ously been described. Expression of SRY/SOX9 initiated in testis around day
40 pc, followed by AMH and the steroidogenic genes at day 53 pc. Increased
expression of WNT, RSPO1, and FOXL2 was detected in ovaries. Gene ex-
pressions were confirmed at protein level by IHC staining for GAGE,
LIN28, SOX9, AMH, WNT2B, and CYP17A1.
CONCLUSIONS: Collectively, this study addresses the precise timing and

sequence of changes in expression of key genes and proteins at the time of
human sex differentiation in both sexes and identifies new genes of potential
importance, and subsequent events in germ cell and somatic cell maturation.
Supported by: Aase and Einar Danielsens FundReproUnion
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COMPREHENSIVE TRANSCRIPTOME CHARACTER-
IZATION OF HUMAN BLASTOCYSTS FOR NORMALS
AND EVERY KNOWN KARYOTYPE. F. Licciardi,a

Y. G. Kramer,b T. Lhakhang,c Y. Zhang,d A. Tsirigos,e

A. Heguy.f aOBGYN, New York University Langone Medical Center, New
York, NY; bNYU Fertility Center, NewYork, NY; cNYU School ofMedicine,
Manhattan, NY; dNYU Medical Center, New York, NY; ePathology, New
York University Langone Medical Center, New York, NY; fNYU School of
Medicine, New York, NY.

OBJECTIVE: Characterizing gene expression of normal and abnormal
embryos can initiate understanding of factors related to embryo viability,
abnormal fetal development and provide clues towards the institution of
non-invasive methods for embryonic karyotyping. We set out to characterize
the RNA seq-profiles in pre-implantation embryos known to be normal vs.
trisomic or monosomic for each chromosome. This included embryos with
abnormal sex chromosome compliments.
DESIGN: Our goal was to characterize mRNA gene expression in each

embryo type and characterize sequences and pathways differentiating one
karyotype from another.
MATERIALS AND METHODS: One hundred and four blastocysts with

known karyotypes, mostly in duplicate, along with 6 normals, were lysed af-
ter thawing; cDNAwas synthesized and amplified, followed by RNA-Seq li-
brary prep. Sex and chromosomal ploidy were used as parameters for
comparative analysis using a bioinformatics pipeline. Differential gene
expression was calculated using DESEQ2, which estimates variance-mean
dependence and tests for differential expression using negative binomial dis-
tribution. The adjusted threshold was<0.05.
RESULTS: Hierarchical clustering analysis revealed that viable embryos

(T21, T18 and T13) tend to cluster with normal embryos. T21 and T18 had
only a handful of genes differentially expressed compared to normal. Non-viable
trisomies had larger numbers of dysregulated genes, up to hundreds or even thou-
sands, with few exceptions. The autosomal monosomies showed the largest tran-
scriptome alterations in terms of gene numbers. On the contrary, X0 had only 4
genes differentially expressed. In fact, sex chromosome abnormalities, XO,
XXXandXXY, hadminimal deviation fromnormal transcriptomes.Global anal-
ysis of non-viable vs viable embryos revealed the biggest alterations, with�3000
genes differentially expressed. We performed pathway analysis of all aneu-
ploidies compared to normal and we found numerous and extensive differential
activated pathways, including those related to cell cycle control of chromosomal
replication and mitochondria and ribosome structure and function. SRY was not
expressed in any embryo.
CONCLUSIONS: This is the first report of comprehensive RNA seq

profiling of the entire spectrum of karyotypic abnormalities in the human
blastocyst. Embryos with less viable karyotypes, in terms of potential for in-
trauterine development, show more gene dysregulation than the viable tri-
somies and XO. Increased or decreased chromosome number leads to
wildly altered expressed genes from same-cell normally paired chromo-
somes. With this database we can now initiate characterizing specific tran-
scripts to specific embryos. We can also build pathways which may
suggest molecular explanations, and maybe even interventions, for altered
developmental phenotypes.
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DISTINCT SPATIOTEMPORAL EXPRESSION OF
FOXO1 IN PERIIMPLANTATION MOUSE UTERUS
AND REDUCED EMBRYO IMPLANTATION AFTER
ITS FUNCTIONAL BLOCKAGE. D. Adiguzel,a

P. Sahin,a S. Ozkavukcu,b C. Celik-Ozenci.a aHistology and Embryology,
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Akdeniz University Faculty ofMedicine, Antalya, Turkey; bCenter for Assis-
ted Reproduction, Dep. of Obstetrics and Gynecology, Ankara University
School of Medicine, Ankara, Turkey.

OBJECTIVE: To investigate uterine expression pattern and functional
regulation of FoxO1 during peri-implantation period and to assess embryo
implantation dynamics when FoxO1 is functionally blocked in mice.

DESIGN: Experimental mouse models including; i) natural pregnancy, ii)
pseudopregnancy, iii) artificial decidualization, and iv) pre-implantation
stage bioneutralization (blockage) of the uterine FoxO1.

MATERIALS AND METHODS: Uterine tissues of estrous phase and preg-
nancy (1-8 days) were obtained from 6weeks old BALB/C femalemice. Expres-
sion of FoxO1 was determined by immunohistochemistry (n¼6 in each group)
and western blotting (n¼3) during peri-implantation period. Implantation sites
and embryo morphology were evaluated after functional blockage of FoxO1
(n¼5). Group comparisons for H-Score and western blot analyses were done
by one-way ANOVA followed by the Tukey test employing GraphPad Prism 6
software. P values< 0.05 among different groups were considered significant.

RESULTS: FoxO1 expression was observed in a spatiotemporal manner in
peri-implantation uterus in mice. Its expression in luminal and glandular epithe-
lium increased significantly at the time of implantation (p<0.001). Number of
embryo implantation sites decreased significantly after bioneutralization of uter-
ine FoxO1 at pre-implantation stage (p< 0.0001). Evaluation of FoxO1 expres-
sion in pseudopregnancy and artificial decidualization groups revealed that its
expression appeared to be dependent on steroid hormones but independent
from the presence of the blastocyst.

CONCLUSIONS: FoxO1 signaling seems to be important for uterine
receptivity and implantation in mice. Moreover, studies are ongoing in hu-
man regarding the evaluation of expression patterns of FoxO1 in pre-recep-
tive and receptive endometrium in our laboratory. A better understanding of
the molecular basis governing both early pregnancy and uterine receptivity
will help to improve the outcome of natural pregnancy and pregnancy
conceived via assisted reproductive techniques.

Supported by: This project was supported by TUBITAK (project number:
215S868)
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A-KINASE ANCHORING PROTEIN-13 (AKAP13) MAY
BEREQUIRED FORPROTEINKINASEA (PKA)-MEDI-
ATED AROMATASE EXPRESSION IN GRANULOSA
CELLS. K. C. Cayton Vaught, P. Driggers, J. Segars.
Department of Gyn/OB, Johns Hopkins School of Medicine, Baltimore, MD.

OBJECTIVE: Cyclic AMP (cAMP) is the main intracellular messenger
mediating follicle stimulating hormone (FSH) stimulation of aromatase
expression in granulosa cells (GCs). An intact PKA pathway in GCs is crit-
ical for peak gonadotropin signaling. We have previously shown that
AKAP13 is necessary for optimal gonadotropin signaling through cAMP
response element binding protein and that both FSH-dependent induction
of aromatase and basal aromatase message is decreased with knockdown
of AKAP13 in ovaries of AKAP13 conditional knockout mice and in a gran-
ulosa cell tumor cell line. Since AKAP13 is a key mediator of aromatase
expression, we sought to further clarify the exact mechanisms of AKAP13’s
effect on aromatase gene transcription.

DESIGN: Laboratory Research Study
MATERIALS ANDMETHODS: COV434, a GC tumor line, were serum-

starved overnight prior to transfection with a CYP19A1-PII luciferase re-
porter, AKAP13 expression vector or empty vector control. Transfections
were performed 24hrs prior to treatment with the PKA activator forskolin
(FSK), PKA inhibitor H89, or vehicle control. The cells were harvested after
24hrs treatment and luciferase assays were performed.

RESULTS: Transfection of COV434 cells with AKAP13 expression vector
increased CY19A1-PII reporter activity by 2.7 fold in untreated cells compared
to empty vector control (p<0.0001) and by 2.5 fold in FSK treated cells compared
to empty vector control (p ¼ 0.0003). Conversely, addition of the PKA inhibitor
H89decreasedCY19A1-PII reporter activity inAKAP13 transfected cells by69%.

CONCLUSIONS: We observed that AKAP13 increased aromatase pro-
moter activity in a hormone-independent manner and that addition of the
PKA inhibitor, H89 abolished this effect. We also showed that AKAP13
increased FSK stimulated induction of aromatase promoter activity. These
data suggest that AKAP13 plays an important and unique role in PKA-medi-
ated gene transcription within granulosa cells.

Supported by: This research was supported, in part, by the Howard W. and
Georgeanna Seegar Jones Endowment.

O-264 Wednesday, November 1, 2017 12:15 PM

TOPOLOGY OF MYOMETRIAL STEM CELLS IN
HUMAN UTERUS: IMPLICATIONS FOR SURGIO-
PATHOLOGICAL DISTRIBUTION OF UTERINE
FIBROID SUBTYPES. L. Prusinski,a A.Mas,b A.Al-Hendy.a
aDept of Obstetrics &Gynecology, Augusta University, Augusta, GA; bGrupo de
Investigaciðn deMedicina Reproductiva, Instituto de Investigaciðn
Sanitario La Fe, PhD, Paterna (Valencia), Spain.

OBJECTIVE: Uterine fibroids (UF) are clonal, hormonally-regulated
benign tumors of the myometrium that severely affect female reproduc-
tive health, but their unknown etiology limits effective care. It has been
shown with immunohistochemistry and paraffin-fixed tissues that myo-
metrium of women with UF (vs. without) show increased numbers of
Stro-1+/CD44+ myometrial stem cells (Myo+/+)1. Recent findings link
cancer (i.e. tumor) risk to increased tissue-specific stem cell divisions:
frequent self-renewal of stem cells in proliferative tissues, e.g. myome-
trium2, increases the risk of mutation and tumorigenesis3. Few studies
describe the prevalence of UF location (fundus, corpus, lower uterine
segment, cervix) in the uterus; fundal UF are commonly observed,
and a study of patients (n¼61) with small intramural fibroids showed
patients having fundal (50.8%) or lower uterine segment (49.2%) UF
- none in the corpus or cervix4. Thus, using flow cytometry and fresh
human myometrium, we investigated the distribution of Myo+/+
throughout the uterus: in fundus, corpus, and lower uterine segment.
DESIGN: Laboratory research studies using freshly-isolated and digested

human myometrial tissues from post-hysterectomy normal and fibroid-con-
taining uteri.
MATERIALS ANDMETHODS: Human myometrial samples were ob-

tained from 9 pre-menopausal women (ages 30-55, BMI>25) undergo-
ing hysterectomy for UF or other medical indications from fundus,
corpus, and lower uterine segment (supracervical) regions. In UF-uteri,
samples were collected >2 cm away from closest UF. Subjects used no
hormonal treatment for >3 mo prior to surgery. This study was
approved by Augusta University IRB; informed consent was obtained
from all participants. Fresh tissue was digested, and Stro-1+/CD44+ my-
ometrial stem cells (Myo+/+) were isolated from single-cell suspensions
as already reported5. Percentages of Myo+/+ for each sample and
fundus vs. corpus vs. lower uterine segment were determined using
flow cytometry and compared using Kruskal-Wallis followed by Multi-
ple Comparisons and reported as median, interquartile range (IQR).
RESULTS: By flow cytometry, the median percentages of Myo+/+

from myometrium of both fundus and lower uterine segment [0.30%
(IQR 0.18-0.51%) and 0.31% (IQR 0.24-0.36%), respectively] were
significantly greater than that of corpus [0.12% (IQR 0.12-0.19%],
(p<0.05). Analysis of additional samples is underway in our laboratory.
CONCLUSIONS: Our results show higher numbers of Myo+/+ in the

fundus and lower uterine segment than in corpus; this increase in Myo+/+
could explain the observation that UF often occur more frequently in
the fundus. Increasing evidence suggests that somatic mutations in myome-
trial stem cells convert them into tumor-forming cells, ultimately
developing into UF. Further studies are necessary to determine whether a
direct correlation exists between stem cell number and location prevalence
of UF.
National Institutes of Health: R01 HD046228-12
References:
1. Mas A, Stone L, O’Connor P, Yang Q, Kleven D, Simon C, Walker C,

Al-Hendy A. Developmental exposure to endocrine disruptors expands
the murine myometrial stem cell compartment as a prerequisite to leio-
myoma tumorigenesis. Stem Cells, 2016; 35:666-678.

2. Odunsi K, Pejovic T, Thomas Jr. CR. Gynecologic Cancers: A Multi-
disciplinary Approach to Diagnosis and Management. Current Multi-
disciplinary Oncology. 1st ed. Demos Medical, New York: 2013.

3. Tomasetti C, Vogelstein B. Variation in cancer risk among tissues can
be explained by the number of stem cell divisions. Science, 2015;
347(6217):78-81. http://dx.doi.org/10.1126/science.1260825.

4. Check JH, Choe JK, Lee G, Dietterich C. The effect on IVF outcome of
small intramural fibroids not compressing the uterine cavity as deter-
mined by a prospective matched control study. Human Reprod, 2002;
17(5):1244-1248.

5. Mas A, Nair S, Laknaur A, Simon C, Diamond MP, Al-Hendy A. Stro-
1/CD44 as putative human myometrial and fibroid stem cell markers.
Fertil Steril, 2015; 104(1):225-34.e3.

Supported by: Augusta University Start-up Package
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IVF COVERAGE BY EMPLOYER’S INDUSTRY AND
IMPACT ON PATIENT PERCEPTION OF THEIR
EMPLOYER. J. Anderson, A. Rodriguez. FertilityIQ, San
Francisco, CA.

OBJECTIVE: To understand how often employees receive In-Vitro Fertil-
ization (IVF) benefits, from employers in which industries, to what degree,
and how this impacts an employee’s perception of their employer.

DESIGN: We conducted a retrospective analysis of patient surveys who
had IVF performed between 2015 and 2017.

MATERIALS AND METHODS: 2,836 verified U.S. IVF patients,
answered an online survey pertaining to the costs of their treatment, what per-
centage was covered by their insurance, and the identity of their employer.
Efforts were made to confirm coverage with employers and where gaps in
data persisted, with regional fertility clinics. Thereafter, we weighted the
quality of packages based on a number of parameters including lifetimemax-
imums, pre-authorization stringency, preimplantation genetic screening
(PGS) reimbursement, and others. A second survey was then provided to pa-
tients who had atleast 75% of their IVF treatment covered, with questions
pertaining to how this benefit adjusted their perception of their employer
and willingness to remain an employee.

RESULTS: 56% of all U.S. IVF patients received no treatment coverage
from their employer, 11% had some (1 - 74%) coverage and 28% had the
preponderance (75% or more) of their treatment covered. Of this final
group, of those who had children from IVF, 72% agree with the statement
‘‘working for my employer helped me have my child.’’ Asa result, 73%
of patients considered themselves ‘‘more grateful’’ to their employer and
61% ‘‘more loyal.’’ 53% believe they had stayed, or will stay, in their job
longer due in part to the fertility package offering. Interestingly, only
28% of patients who worked at companies with fertility packages believed
their company did a ‘‘good job of marketing such benefits to employees.’’
We noted companies in the technology sector offered the most generous
coverage, followed by businesses in the field of consulting. Companies in
the pharmaceutical and media categories typically fared worst. We noted
plenty of interesting exceptions, including that service employees at Star-
bucks are entitled to the same level of benefits as employees at Goldman
Sachs and JP Morgan.

CONCLUSIONS: A non-insignificant minority of U.S. IVF patients have
the vast majority of their treatment paid for by their employer. These em-
ployees, when successful in their treatment, are often grateful and remain
with their employer longer than they otherwise would have. That said, em-
ployers do a poor job of marketing these benefits internally and there is mean-
ingful heterogeneity on the level, and nature, of coverage between industries.

P-2 Tuesday, October 31, 2017

INFERTILITY EXPERIENCE AND ACCESS TO CARE:
A PROSPECTIVE STUDY OF WOMEN IN
MEXICO. L. V. Farland,a S. A. Missmer,b M. Lajous,c

R. Lopez-Ridaura,c J. E. Chavarro,d M. S. Rice.e aDept. of Ob-
stetrics and Gynecology, Brigham&Women’s Hospital and HarvardMedical
School, Boston, MA; bObstetrics, Gynecology and Reproductive Biology,
Michigan State University, Grand Rapids, MI; cCenter for Pop. Health
Research, National Institute of Public Health, Cuernavaca, Mexico; dDepart-
ment of Nutrition, Harvard School of Public Health, Boston, MA; eDept. of
Medicine, Massachusetts General Hospital and Harvard Medical School,
Boston, MA.

OBJECTIVE: Investigating the burden of access to infertility treatment has
primarily been conducted in high-income countries, with little known for low
and middle-income countries which comprise 80% of the world’s population.
The objective of this study was to investigate access to infertility care among
female teachers with healthcare insurance across 12 states in Mexico.

DESIGN: A cross-sectional analysis in the Mexican Teachers’ Cohort
(MTC), a prospective cohort study of 115,315Mexican female public school
teachers.

MATERIALS AND METHODS: Participants were asked detailed ques-
tions about their lifestyle, infertility history, and fertility experience via a
self-reported questionnaire. Logistic regression models, adjusted for a priori
confounding factors, were used to estimate the odds ratios (OR) and 95%

confidence intervals of seeking medical care for infertility among women re-
porting experiencing infertility.
RESULTS: In 2008, women were an average (SD) of 42.4 (7.7) years old.

15,671 (15.3%) participants reported experiencing infertility (12 months of
trying to conceive without success) with an average age of onset of 27.9
(5.4) years. Of those who experienced infertility, 63.5% reported seeking
medical care for infertility and 51.9% reported utilizing infertility treatments
(46.7% medications to induce ovulation, 3.3% intrauterine insemination,
0.9% in-vitro fertilization). Clomiphene was the most common infertility
drug used (36% of infertile women). The most common diagnoses were
ovulatory infertility (13.7%), polycystic ovarian syndrome (11.7%), fallo-
pian tube abnormalities (11.7%), male factors (7.8%), and unknown indica-
tion (22.6%), although this distribution varied by state (P-value heterogeneity
¼ all %0.03). Among infertile women, women with a large body size in
adolescence (2 years after first menstrual period) and adulthood (age 25-
30) (P-value linear trend¼ %0.0001), who spoke an indigenous language
(OR: 0.67 (0.60-0.76)), who taught in a rural school (OR: 0.80 (0.74-
0.86)), and who utilized public health insurance compared to women who
additionally had private health insurance (OR: 0.77 (0.70-0.84)) were less
likely to access medical care for infertility.
CONCLUSIONS: Diagnoses of infertility varied by state which may

represent diagnostic differences or distributions of patient characteristics.
Access to infertility care varied by socio-demographic characteristics,
including speaking an indigenous language, teaching in a rural school, and
having private health insurance, which could inform health policy on access
to care.

P-3 Tuesday, October 31, 2017

INTERNET SEARCH PATTERNS FOR IVF SERVICES IN
THE UNITED STATES–THE COST FACTOR. K. A. Smith,
M. P. Trolice. University of Central Florida College of Medicine,
Orlando, FL.

OBJECTIVE: To compare Internet search patterns for IVF services and
cost in the U.S.
DESIGN: Observational study of Google Trends data (‘‘IVF’’ and ‘‘IVF

cost’’ searches) and ART data reported by the Center for Disease Control
(CDC).
MATERIALS AND METHODS: Google Trends data (reported as a

normalized relative search volume) for ‘‘IVF’’ and ‘‘IVF cost’’ searches
from the past 5 years. States were ranked 1 to 51 by search volume for key-
words ‘‘IVF’’ and ‘‘IVF cost.’’ States were also ranked by ART cycles per 1
million women age 15-44 years, using CDC data obtained from 2014. Trends
were analyzed between states with and without mandated insurance coverage
for ART. Pearson correlations were used for statistical analysis. Ranks are re-
ported descriptively.
RESULTS: We found strong positive correlations between the ‘‘IVF’’

search and CDC data for both mandated (r¼0.98, p<0.001) and non-
mandated (r¼0.76, p<0.001) states, with a stronger correlation in mandated
states. The correlations between ‘‘IVF cost’’ and the CDC data were not sig-
nificant for mandated (r¼-0.46, p¼0.208) or non-mandated states (r¼0.29,
p¼0.248). Nine of the top 15 states for both the ‘‘IVF’’ search and the
CDC data are mandated, compared to only 4 of the top 15 states for the
‘‘IVF cost’’ search. Massachusetts (mandated) ranked first for both the
‘‘IVF’’ search and the CDC data, but 23rd for ‘‘IVF cost.’’ Georgia (non-
mandated) was first for the ‘‘IVF cost’’ search and 30th for both the ‘‘IVF’’
search and the CDC data.
CONCLUSIONS: The strong relationship between the ‘‘IVF’’ search and

the CDC data suggests that Google Trends can be used as a tool to assess pub-
lic interest in ART. Although not statistically significant, the negative corre-
lation between searches for ‘‘IVF cost’’ and the CDC data in mandated states
compared to a positive correlation in non-mandated states suggests cost is a
dominant factor where there is lack of insurance coverage for IVF. The data
presented here suggests that individuals in states with insurance mandates are
more likely to search for ‘‘IVF,’’ less likely to search for ‘‘IVF cost,’’ and more
likely to undergo ART. These data provide insight into the impact of insur-
ance mandates on the concerns and behaviors of potential IVF consumers.
References:
1. Sunderam S, Kissin DM, Crawford SB, et al. Assisted Reproductive

Technology Surveillance - United States, 2014.Morbidity and mortal-
ity weekly report Surveillance summaries (Washington, DC : 2002).
2017;66(6):1-24.

2. Google Trends. https://trends.google.com/trends/. Accessed March 10,
2017.
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PATIENTATTITUDES TOWARDSTHEUSEOFAUTOL-
OGOUS CRYOPRESERVED EMBRYOS FOR
FERTILITY TREATMENT. O. S. Adenuga,a

E. A. Duthie,a A. Cooper,b J. B. Davis,c K. D. Schoyer,a

J. Sandlow,a E. Y. Strawn,a K. E. Flynn.a aMedical College of Wisconsin,
Milwaukee, WI; bDuke University, Durham, NC; cReproductive Medicine
Associates of New York, New York, NY.

OBJECTIVE: To evaluate couples’ perceptions of frozen embryos and
their effect on fertility treatment decision making.

DESIGN: Longitudinal, prospective, qualitative interview study of
couples.

MATERIALS AND METHODS: Members of 37 couples participated in
up to 6 semi-structured interviews over 12 months after scheduling an initial
consultation with an infertility specialist (IS) - either a reproductive endocri-
nologist or urologist. Patients and their partners were interviewed separately
by trained independent interviewers and were asked about their views on
autologous cryopreservation at one-week and 12-months post consult. This
is a secondary analysis of the interview data. Facilitated by NVivo analysis
software, we categorized each participant’s comments into four categories
and provide illustrative quotes for each. An exploratory study using qualita-
tive data, this work was intended to generate hypotheses and inform future
research directions rather than to make statistical comparisons.

RESULTS: Initially, many participants expressed that they had no strong
feelings regarding the use of autologous cryopreserved embryos, often
admitting that they were unaware of what they were, but some participants
did express strictly positive, strictly negative, or both positive and negative
views (Table). At 12 months, more patients and their partners were familiar
with the concept, and more participants discussed specific risks and benefits
associated with freezing embryos and their storage. Those who opposed
cryopreservation often cited moral or religious objections, but very few
had strong enough negative views about embryo disposition to deter them
from considering IVF as a treatment option. For most, other considerations,
especially finances, were the primary barrier to pursuing IVF.

CONCLUSIONS: Most patients and partners did not have strong views
about autologous cryopreserved embryos after an initial appointment with
an IS. At 12months, stronger attitudes were apparent, but very few had strong
enough negative views about embryo disposition to deter them from consid-
ering IVF as a treatment option.

Supported by: Research and Education Program Fund, a component of the
Advancing a Healthier Wisconsin endowment at the Medical College of
Wisconsin
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KNOWLEDGE AND ATTITUDES REGARDING ELEC-
TIVE OOCYTE CRYOPRESERVATION IN MEDICAL
STUDENTS AND UNDERGRADUATES. A. Mahesan,a

S. Mundt,b L. Smith,b L. Stadtmauer.a aJones Institute for
Reproductive Medicine, Norfolk, VA; bOld Dominion University, Norfolk,
VA.

OBJECTIVE: To assess knowledge and attitudes regarding elective oocyte
cryopreservation in undergraduate students and medical students.
DESIGN: This was a cross-sectional study anonymously surveying under-

graduates at a university and medical students at an academic medical center.
MATERIALS AND METHODS: Surveys were distributed to students at

the end of classes and completion was voluntary and confidential. The survey
contained questions on demographic information, interest in fertility preser-
vation, and knowledge about age related changes in fertility.
RESULTS: 169 female students chose to complete the survey, 74 under-

graduates (mixture of mixture of science and liberal arts majors) and 95
medical students. The average age of our participants was 24.3 (std dev
4.0). The undergraduates and medical students differed significantly in
their responses to several questions. 14% of undergraduates believed
they would consider oocyte cryopreservation at the current price
(�$10,000) as compared with 26% of medical students, though 66%
would consider it at a lower price as compared with 45% of medical stu-
dents (p¼<0.001). With regard to age, 41% of undergraduates favored the
age of 26-30 to consider oocyte cryopreservation, whereas 44% of medi-
cal students favored the older age of 31-35 (p¼0.028). However, 53% of
undergraduates believed age 45-50 was too old to have a child, whereas
48% of medical students believed the younger bracket of age 40-45 was
too old (p¼0.002). 79% of Christian and 76% of Non-religious partici-
pants believed that the fact of decreased fertility with age would influence
their decision to freeze eggs as compared with only 48% of Catholics
(p¼0.039). Also, 59% of participants who felt pressure from their families
to have children thought they would consider freezing oocytes compared
with 41% who did not (p¼0.05). Regarding reasons to freeze oocytes,
34% of participants would freeze for social reasons, 49% would freeze
for medical reasons, and 63% for career reasons. Further, a significant ma-
jority of participants, 74%, reported they would be more likely to freeze
eggs if their employer or insurance paid for freezing. Regarding age and
fertility, 62% of medical students believed that fertility decreased signif-
icantly at age 36-40 and 27% believed it decreased at age 40-45. This is
compared to 35% and 38% of undergraduates respectively. Further, partic-
ipants underestimated the number of oocytes that must be frozen at age 40

TABLE. Participant Views Regarding Autologous Embryo Cryopreservation

One-week post consult quotes 12-months post consult quotes

Strictly positive If we could do IVF we would probably store them
because we want to have a lot of kids...I think that’s
an efficient way to do it as long as it’s safe for the
embryo. - Male, 31

I think that would be an absolutely marvelous thing
because there’s somany people that you don’t know
out there. They have infertility...and so I think it’s
just a great thing for somebody, for them to take
[their embryos] and say now that I’m done, I’ll
donate these. - Female, 46, adoption pending

Strictly negative Anything that would possibly kill a fertilized egg like
in vitro or those kinds of things where they pick and
choose or whatever, we don’t want anything like
that...It goes with our faith and religion that once a
child is conceived that’s a life. - Female, 24

That’s something that I do think about every now and
then when somebody does bring up IVF. It’s still a
concern of mine. It feels like they’d be a part of my
family and that I’d be giving them away or saying
do what you want with these embryos. - Male, 35,
tried medication and IUI

Both positive and negative I know we would be happy to try IVF. I don’t know
how I’d feel about what to do with them afterwards
if there were [left over embryos] because it would
be kind of weird to have someone with my wife’s
genes in them somewhere else, but I don’t think–
you know, if it’s going to help someone else, I don’t
think I would be definitely against it. - Male, 24

We never got that far, because it was just not something
that we could afford. So I didn’t think about it too
much. It would bother me a little bit knowing that
they were just, sort of, out there. Sitting in their
nitrogen or whatever. I would be okay donating
them. That would make me feel better than, say,
having them destroyed. - Female, 34, pregnant after
IUI

No opinion I didn’t even know it existed until you just told me...It’s
not something I’ve considered yet, so it’s not
completely ruled out. Maybe down the line, but I
don’t know enough about it. - Female, 28

Yeah, I guess it would be one of the things that I would
have to talk over with the wife, really look at
everything...until you’re put in that experience, I
don’t know it’s hard to say. - Male, 27, child home
after IUI
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for a live birth. Only 26% of participants correctly estimated that 40+ oo-
cytes were required.

CONCLUSIONS: Although there was some need for further education,
particularly regarding efficacy of cryopreservation with increasing age, the
majority of students demonstrated awareness of elective oocyte cryopreser-
vation and had an interest in egg freezing at reduced cost.

P-6 Tuesday, October 31, 2017

SIMPLIFIED CULTURE CONDITIONS: COMPARING
INVOCELL CULTURE DEVICE TO IN VITRO
CULTURE. A. R. Anderson, D. Taylor, E. A. Williams,
F. Arredondo. Reproductive Medicine Associates of Texas,
San Antonio, TX.

OBJECTIVE: Evaluate two different culture systems: INVOCell� and In
Vitro culture.

DESIGN: Prospective cohort study evaluating the INVOCell� device to
conventional In Vitro culture

MATERIALS AND METHODS: There were 18 cycles stimulated with
Clomiphene Citrate or Letrozole supplemented with 100 i.u. of Follistim
with supernumerary oocytes to split between INVOCell� culture and In Vi-
tro. Inclusion criteria for the study was BMI<35, and total motile sperm>10
million. Oocyte retrieval was completed after 36 hours exposure to Novarel.
Oocytes were collected into a HEPES buffered saline holding medium.
Cumulus was dissected down to the coronal cells, where the oocytes were
placed in pre-equilibrated 50 ml droplets Global Total one step media under
oil. Conventional insemination was performed immediately post retrieval in
micro droplets under oil with 20,000 motile sperm per droplet. Oocyte/sperm
mixture was co-incubated for 5 minutes before loading into the INVOCell�
device. The INVOCell� device was preloaded with 1 ml of pre-warmed and
equilibrated Global Total culture medium. After the 5 minute time, up to 8
oocytes were loaded into the INVOCell�device and placed in the vagina
near the cervix for 5 days. Remaining oocytes were cultured in microdrops
under oil for 5 days with no laboratory observations. Five days post retrieval
the device was removed and embryos were located and placed into culture to
be evaluated for embryo transfer and possibility for cryopreservation for both
culture conditions.

RESULTS: A total of 231 embryos were treated in the two conditions.
there were 135 embryos in the INVOCell� culture condition. Where there
were a total of 35 blastocysts observed. These data compared to 31 blasto-
cysts from the 96 embryos cultured in the In Vitro subgroup (P<0.05).
There was no significant (P<0.05) differenct in the number of high quality
blastocysts for transfer or cryopreservation between the two subgroups.
Where there were 21 and 18 high quality blastocysts from the INVOCell�
and In Vitro culture groups respectively. And the total number of high qual-
ity blastocyst per oocyte is 16% and 20% respectively for the INVOCell�
and In Vitro culture conditions respectively. These patients currently have a
50% ongoing pregnancy rate with embryos derived from these culture con-
ditions.

CONCLUSIONS: INVOCell� is a new technology available for
providing a more affordable option for patients to have access to high quality
care in assisted reproductive laboratories. These data show that high quality
embryos can be achieved with minimal stimulation and manipulation in the
laboratory as well through the INVOCell� culture systems.

INVOCell� vs In Vitro Culture

INVOCell� In Vitro P-Value

# Oocytes 135 96
Average # Oocytes 7.5 5.3
Total Blastocysts 35 (26%) 31 (32%) N.S
High Quality Blastocysts 21(60%) 18 (58%) N.S
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NJMEDICAID PATIENTS HAVE LIMITEDACCESS TO
PROVIDERS FOR REPRODUCTIVE ENDOCRINE
CARE. E. C. Holden,a B. N. Kashani,a S. J. Bhatt,a

M. Cho,a,b P. G. McGovern.b,a aObstetrics, Gynecology and
Women’s Health, Rutgers - New Jersey Medical School, Newark, NJ; bRe-
productive Endocrinology and Infertility, University Reproductive Associ-
ates, Hasbrouck Heights, NJ.

OBJECTIVE: Access to subspecialtymedical care in the United States can
have a profound effect on patient health outcomes. Within the field of repro-
ductive endocrinology and infertility (REI) there is some data addressing
racial and ethnic disparities with regards to assisted reproduction. We are
aware of no studies addressing patient access to board certified reproductive
endocrinologists for specialized treatment of reproductive endocrine (RE)
disorders. Our group has previously published data suggesting that patients
seeking care for reproductive endocrinologic disorders, such as polycystic
ovary syndrome (PCOS), may not have the proper evaluation and diagnostic
tests performed by general gynecologic practitioners (1). Our aim was to
determine if Medicaid insured patients in New Jersey have access to board
certified REIs for RE disorders. We hypothesize that NJ Medicaid patients
have limited access to these providers.
DESIGN: Cross-sectional.
MATERIALS AND METHODS: This is a cross-sectional study per-

formed between February 1st and April 28th of 2017. A query of
Medicaid-HMO insurances and reproductive endocrinology coverage was
performed using both the internet and the telephone. NJ Medicaid insurance
plans were identified through the NJ state website. The website for each plan
was then accessed and a query of REI providers was performed. Follow-up
telephone calls were then placed to both the insurance companies and the
listed doctors to confirm coverage. The American Board of Obstetrics and
Gynecology website was used to confirm REI board certification status of
providers.
RESULTS: A total of fiveMedicaid-HMO insurance plans were identified

in the state of NJ and queried. The number of RE providers available to pa-
tients through each plan were 2, 3, 5, 7 and 9. One of the five plans would not
provide physician information other than that two providers were listed as
having coverage. After verification of the remaining plans, a total of 4 board
certified RE providers, practicing at only two separate locations in northern
New Jersey were identified as Medicaid providers. Additional providers
listed were either not board certified or upon office inquiry did cover take
the listed insurance. Between the two office locations, an average of six
half day clinic sessions are offered per month.
CONCLUSIONS: There are limited providers, locations and office hours

available for Medicaid-HMO patients in NJ seeking board certified RE pro-
viders. Given potential adverse health outcomes from improper diagnosis
and substandard management of RE conditions such as PCOS, hyperprolac-
tinemia, delayed puberty, primary ovarian insufficiency, urgent action to
address and correct these deficiencies is needed.
Reference:
1. Dhesi AS, Murtough KL, Lim JK, Schulkin J, McGovern PG, Power

ML, Morelli SS. Metabolic screening in patients with polycystic ovary
syndrome is largely underutilized among obstetrician-gynecologists.
Am J Obstet Gynecol. 2016 Nov;215(5):579.
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NOWHEREELSETOTURN:NATIONALEMERGENCY
DEPARTMENT (ED) VISITS FOR FEMALE
INFERTILITY. M. B. Moravek,a R. M. Baker,a M. Xu,a

E. B. Mahany,a F. Aydiner,a J. M. Dupree,b E. E. Marsh.a aOb-
stetrics and Gynecology, University of Michigan, Ann Arbor, MI; bUrology
and Obstetrics/Gynecology, University of Michigan, Ann Arbor, MI.

OBJECTIVE: To examine frequency of, and factors surrounding, ED
visits primarily for female infertility.
DESIGN: Retrospective cross-sectional study using a nationally represen-

tative all-payer ED database.
MATERIALS AND METHODS: Data from the Nationwide ED Sample

(NEDS) database were examined for all ED visits for which ICD-9 codes
for female infertility were listed as the principal diagnosis using HCUPnet
[Healthcare Cost and Utilization Project (HCUP) 2006-2014. Agency for
Healthcare Research and Quality, Rockville, MD]. ED visits for all other
diagnosis codes were used as a comparison group. Sociodemographic and
hospital structural characteristics were compared between the groups using
Z-tests.
RESULTS: An estimated average of 581 women presented to the ED per

year from 2006 to 2014 with a principal diagnosis of female infertility, but
only 4.8% required admission (range 2-9%). Mean age was 30.8 years.
Compared with all other ED patients in 2014, women presenting with infer-
tility were more likely to reside in low-income areas (41.5 vs 34.4%,
p< .001), and haveMedicaid insurance (37.6 vs 32%, p< .05) or be uninsured
(27 vs 13.7%, p< .001). They were also more likely to live in the Northeast
(27.1 vs 15.6%, p< .01) and present to a teaching hospital (67.3% vs 56.1%,
p< .001). Interestingly, women presenting with a non-infertility primary
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diagnosis, but who had infertility as a secondary diagnosis, had higher esti-
mated admission rates from the ED than national admission averages (30.7%
vs 14.1%, p< .001).

CONCLUSIONS: Infertility is not considered an emergency, yet an
average of 581 women present each year primarily for infertility care in
EDs. Most of these women are uninsured or have Medicaid insurance and
live in low-income areas, suggesting that theymight lack access to outpatient
care for their infertility concerns. Efforts should be taken to improve access
to outpatient infertility care, particularly for low-income women, in order to
minimize inappropriate utilization of emergency services.

Supported by: University of Michigan Department of Obstetrics and Gy-
necology
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PUBLIC SUPPORT IN THE UNITED STATES FOR
INTERGENERATIONAL OOCYTE
DONATION. P. Bortoletto, L. V. Farland, E. S. Ginsburg,
R. H. Goldman. Obstetrics & Gynecology, Brigham and
Women’s Hospital, Boston, MA.

OBJECTIVE: Concerns have been raised about the ethics and accept-
ability of intergenerational oocyte donation. This study was designed to
determine whether public support for intergenerational oocyte donation ex-
ists.

DESIGN: Cross-sectional web-based survey of a nationally representative
sample of United States residents recruited by Survey Monkey.

MATERIALS ANDMETHODS: Characteristics of respondents who sup-
ported (strongly agree, agree, and neutral) various oocyte donation practices
were compared with participants who disapproved (disagree and strongly
disagree) using log binomial regression to calculate risk ratios (RR) and
95% confidence intervals of support (CI). Models were adjusted for age,
gender, and religion.

RESULTS: A total of 1,913 people responded to the web-based survey;
53.4% were female, 23.8% were racial/ethnic minorities, 58.2% were part-
nered, and 87.5% had attended at least some college. Eighty-five percent
had heard about the practice of oocyte donation and the majority of respon-
dents (74.3%) felt that a woman should be able to donate oocytes to a family
member. The desire to help a family member was the most commonly
perceived motivation for donors (79.7%). Participants who were Christian-
Catholic compared to Christian-non-Catholic, (RR 0.94, CI 0.89-0.99), Afri-
can Americans compared to non-Hispanic Caucasian (RR 0.91, CI 0.83-
0.99), Republican compared to Democrat (RR 0.95, CI 0.91-0.99) and those
with no pre-survey knowledge of oocyte donation (RR 0.95, CI 0.95-1.0),
were less likely to support physicians in offering intergenerational oocyte
donation. Those participants with minor political party affiliations compared
to Democrat (RR 0.95, CI 0.92-0.99), one biological child compared to none
(RR 0.95, CI 0.90-1.0) or adopted/step children compared to none (RR 0.94,
CI 0.89-0.98) were less likely to support women donating oocytes to a family
member. Disapproval of intergenerational oocyte donation differed depend-
ing on the relationship of the donor to recipient, with 8.4% disapproving for
donation to any family member, and 1.6%, 9.6%, and 23.6% disapproving for
donation to aunts, sisters, and mothers, respectively. The most common rea-
sons for disapproval were concerns regarding the negative impacts on chil-
dren (56.5%) and fear of donor coercion (35.4%).

CONCLUSIONS: A majority of Americans support the practice of inter-
generational oocyte donation; however, support varies based on demographic
characteristics. Concerns about the potential negative impacts on children
born using intergenerational oocyte donation and concerns about coercion
represent opportunities for further research and education.

Supported by: Expanding the Boundaries Grant - Brigham and Women’s
Hospital, Obstetrics and Gynecology Department

P-10 Tuesday, October 31, 2017

RACIAL STRATIFICATION IN INFERTILE MEN
SEEKING REPRODUCTIVE CARE: THE CHICAGO
EXPERIENCE. R. Abou Ghayda, T. Bakare, S. Ohlander,
R. Pagani, C. Niederberger. Urology, University of Illinois at
Chicago, Chicago, IL.

OBJECTIVE:We aim to investigate the racial discrepancy among infertile
men seeking reproductive care compared to the racial distribution in the
greater Chicago area.

DESIGN: Retrospective cohort study.

MATERIALS AND METHODS: We randomly selected a cohort of 250
men presenting to a downtown-based tertiary referral fertility clinic servicing
the greater Chicago area for problems related to male infertility. Of those
men, a total of 222 patients completed demographic information allowing in-
clusion in the study. Data was reviewed and their racial distribution was
calculated and stratified according to the following groups: White, Black,
Hispanic or Others (Asian, American Indian, Native Hawaiian). Statistics
were analyzed by c2.
RESULTS: The table below summarizes our results and shows the racial

distribution of male infertile patients seeking reproductive care in greater
Chicago compared to the racial distribution of the overall population in the
same area.

Distribution
Race

Patient race
distribution

Greater Chicago
race distribution
(US 2010 Census

and Social
Explorer data)

P Value
(Significance
level at 0.05)

White 64% 44% Less than 0.01
Black 13% 24% Less than 0.01
Hispanic 5% 24% Less than 0.01
Others 18% 8%

100% 100%

Given that there is no established race related risk for male factor infer-
tility, our data suggests that in the greater Chicago area, patients belonging
to the Black and Hispanic race are under-represented, while patients
belonging to the White race are overrepresented in the overall studied popu-
lation pool. Racially stratified reproductive care in the United States has been
well established and studied in the infertile female population(1,2). Our find-
ings are the first study proving a statistically significant difference in the race
distribution of male patients seeking reproductive care compared to the racial
distribution of the general population of the same geographic location. The
geographic location of the clinic could affect the observed racial stratifica-
tion. However, socio-economical differences, level of education, health
awareness, and insurance policies and limitations should be considered as
contributors and drivers of these differences.
CONCLUSIONS: We have proven a clear racial discrepancy of male pa-

tients who sought reproductive care in an urban tertiary referral fertility clinic
covering the greater area of Chicago. This observed disadvantage should be
taken into consideration in future reproductive care planning and policies.
References:
1. Greil, A. L., Mcquillan, J., Shreffler, K. M., Johnson, K.M., & Slauson-

Blevins, K. S. (2011). Race-Ethnicity and Medical Services for Infer-
tility. Journal of Health and Social Behavior, 52(4), 493-509. http://
dx.doi.org/10.1177/0022146511418236

2. Jain, T. (2006). Socioeconomic and racial disparities among infertility
patients seeking care. Fertility and Sterility, 85(4), 876-881. http://
dx.doi.org/10.1016/j.fertnstert.2005.07.1338
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UTILIZATION OF AND REGIONAL DIFFERENCES IN
EMERGENCY DEPARTMENT SERVICES AMONG
WOMEN WITH POLYCYSTIC OVARIAN SYNDROME
(PCOS). E. B. Mahany, R. M. Baker, S. B. Schon,
E. E. Marsh, Y. R. Smith. Obstetrics and Gynecology, University of Michi-
gan, Ann Arbor, MI.

OBJECTIVE: To examine the utilization over time and regional differ-
ences in patients who presented to the Emergency Department (ED) with
PCOS.
DESIGN: Retrospective cross-sectional study.
MATERIALSANDMETHODS: The study examined estimated ED visits

for patients with a principal diagnosis of PCOS, based on ICD-9 codes, using
discharge data from the Nationwide ED Sample (NEDS) database on HCUP-
net (Healthcare Cost and Utilization Project (HCUP). 2006-2014. Agency for
Healthcare Research and Quality, Rockville, MD. http://hcupnet.ahrq.gov/
Accessed April 20-21 and 25, 2017). Z tests for differences in proportions
and counts were calculated.
RESULTS: The number of ED visits with a principal diagnosis of PCOS

increased by 98.5% (1,277 to 2,574, p < .001) from 2006 to 2014 while
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overall ED visits increased by only 14.8%. The percentage of patients
admitted with a principal diagnosis of PCOS decreased over this time
(11% to 4%, p< .01), suggesting the severity of problems assessed at the
PCOSED visits may have lessened over time. In 2014, the South had a higher
number of visits for PCOS (1,134) than any other region (636 in theMidwest,
431 in the Northeast and 374 in theWest, p< .01). A disproportionate number
of the PCOS ED visits were in the South, with the South comprising 40% of
all U.S. ED visits, but 44% of all PCOS ED visits (p< .01). On the contrary,
the West comprised 18.7% of all ED visits nationally, but only 14.5% of pa-
tients with a principal diagnosis of PCOS (p< .01).

CONCLUSIONS: The number of ED visits for PCOS more than doubled
between 2006 and 2014. Patients with PCOS in the South represent a higher
number of ED visits compared with patients in other regions, especially the
West. Future analysis of patient-level data will help to identify the specific
reasons for PCOS patients seeking medical care in the ED, leading to
improved healthcare delivery and appropriate ED utilization.

Reference:
1. HCUPnet (Healthcare Cost and Utilization Project (HCUP). 2006-

2014. Agency for Healthcare Research and Quality, Rockville, MD.
http://hcupnet.ahrq.gov/ Accessed April 20-21 and 25, 2014.)

Supported by: University of Michigan Department of Obstetrics and
Gynecology.
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AMH LEVELS IN A COHORT OF PATIENTS DURING
INITIAL WORK UP: DIMINISHED OVARIAN
RESERVE OFTEN MISCLASSIFIED AS UNEX-
PLAINED INFERTILITY. A. Gil,a A. Davila,a

I. Obeso,a A. E. Aguilar,a P. Patrizio,b P. Galache.a aIECH Fertility Center,
Monterrey, Mexico; bObstetrics, Gynecology& Reproductive Sciences, Yale
Fertility Center & Fertility Preservation, New Haven, CT.

OBJECTIVE: Antimullerian hormone (AMH) has changed the diagnostic
and treatment approach of infertile couples. Unfortunately, primary evalua-
tion by general OBGYN’s not always includes AMH levels for all infertile
patients but mostly for older women and this can lead to a misdiagnosis.
We sought to establish the prevalence of diminished ovarian reserve in pa-
tients initially classified as unexplained infertility.

DESIGN: Prospective, analytical, observational study at a private fertility
center.

MATERIALS AND METHODS: First time consultations (January 2015
to April 2017) were included. As part of the evaluation, data from previous
assessments done by OBGYN’s and the initial referral diagnosis was
collected, which included hormonal test, semen analysis and tubal patency.
Patients were classified as: tubal factor, uterine factor, male factor, endome-
triosis (confirmed by laparoscopy), ovarian factor (including aging, >37yo)
and unexplained infertility. At the initial infertility consult, AMH levels were
measured in all and patients with a diagnosis of unexplained infertility were
reclassified as per recently published nomograms (Gleicher et al).

RESULTS: A total of 337 new patients were part of the study. Overall, aging
was involved in51%ofcases, 21%weremale factor, 16%tubal factor, 10%endo-
metriosis, 9% uterine factor, 12% anovulation/PCOS and 18% for unexplained
infertility was the cause for referral. After consultation and measurements of
AMH (cut point 1.5 ng/mL), 25/62 (40%) of the referrals for unexplained infer-
tility were reclassified as diminished ovarian reserve. The mean age was 32.4 y
�2.9 and AMH levels were 1.72 ng/mL�2.4 for these patients.

CONCLUSIONS: Due to the high percentage of patients who were reclas-
sified as diminished ovarian reserve, AMH levels should be part of the pri-
mary infertility evaluation by OBGYN’s. A more accurate diagnosis will
allow prompt initiation of referrals to advanced fertility treatments, particu-
larly for patients with diminished ovarian reserve.

Reference:
1. Gleicher N, Kushner VA, Sen A, Darmon SK, Weghofer A, Wu YG,

Wang Q, Zhang L, Albertini DF, Barad DH. Definition by FSH,
AMH and embryo numbers of good-, intermediate and poor-prognosis
patients suggests previously unknown IVF outcome-determining factor
associated with AMH. J Transl Med 2016;14(1):172.
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LEVERAGING ONLINE PATIENT REVIEWS TO
IMPROVE QUALITY OF CARE: ART-SPECIFIC
INSIGHTS FOR PRACTICE ADMINISTRATORS AND
PHYSICIANS. Y. Kizawa. Columbia University, New
York, NY.

OBJECTIVE: To identify factors that contribute to positive patient expe-
rience in clinical ART setting through patients’ ratings of physicians and IVF
centers, and determinewhether online patient reviews and ratings can be used
as a reliable indicator of provider service quality.
DESIGN: Cross-sectional study.
MATERIALS AND METHODS: Online reviews and ratings by patients

were collected from FertilityIQ, a patient review site of U.S. IVF centers
and reproductive endocrinology physicians. Outcome data for the year
2012, the latest available during the time of data compilation in 2016, was
gathered from publicly available data reported by the Society for Assisted
Reproductive Technology (SART).
RESULTS: 120 IVF centers with the largest number of total ART cycles

reported to SART in 2012 were included. 5 centers that could not be confi-
dently identified in FertiltiyIQ were then excluded, leaving 115 centers in
the analyses. In 2012, a vast majority (87.1%) of the centers performed fewer
than 2000 cycles, with just a handful of large centers performing up to 7000+
cycles.The number of patient ratings per IVF center varied greatly (9.35 +/-
1.97). However, most (85.3%) of the centers received fewer than 15 ratings.
Consistent with a prior analysis in other medical specialties1, a vast majority
of reviewers rated the centers positively, with a mean overall score of 8.30
(+/- 0.31) out of 10. Individual physician ratings were similarly high at
8.34 +/- 0.30. Contrary to common fear in the industry, ratings were not
dominated by disgruntled patients, with only 7% of them giving ratings
below 5.Among the factors analyzed, average physician ratings, smooth op-
erations and nursing team excellence were the most highly correlated with
overall positive ratings for IVF centers. Counter-intuitively, but consistent
with a prior finding in cardiac surgery2, fresh total live birth rates (LBR) re-
ported to SARTwere not predictive of positive overall ratings. Also consis-
tent with a prior study of surgeon ratings3, the number of total fresh cycles
performed was not significantly correlated with positive overall ratings.
CONCLUSIONS: While the limited number of ratings make generaliza-

tion difficult, this study found that management of operational and adminis-
trative factors are just as important as interactions with clinicians when it
comes to ensuring positive patient experience. As more physician practices
rely on online review sites to improve performance4, ART-specific online rat-
ing sites with nuanced and thorough prompts has a potential to provide in-
sights to practice administrators working to improve patient
experience.The results of this study confirm prior findings in other specialties
that higher volume and better clinical outcomes do not necessarily result in
better patient experience and higher online ratings. Patients are well advised
to use the online ratings to complement the insights garnered from published
ART outcome data when selecting a center, rather than relying one or the
other in isolation.
References:
1. Gao GG, McCullough JS, Agarwal R, et al. A changing landscape of

physician quality reporting: analysis of patients’ online ratings of their
physicians over a 5-year period. J Med Internet Res 2012;14:338.

2. Okike K, Peter-Bibb TK, Xie KC, et al. Association Between Physician
Online Rating and Quality of Care. J Med Internet Res 2016;18:e324.

3. Segal J, Sacopulos M, Sheets V, et al. Online doctor reviews: do they
track surgeon volume, a proxy for quality of care? J Med Internet
Res 2012;14:e50.

4. Emmert M, Meszmer N, Sander U. Do Health Care Providers Use On-
line Patient Ratings to Improve the Quality of Care? Results From an
Online-Based Cross-Sectional Study. J Med Internet Res
2016;18:e254.
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OPPORTUNITIES FOR EXPANDING ACCESS TO
CARE IN REPRODUCTIVE MEDICINE VIA SOCIAL
MEDIA. N. M. Crawford,a F. Hasselhof,b E. A. Evans-Hoe-
ker.c aAustin Fertility Institute, Austin, TX; bAultman Ob/Gyn,
Austintown, OH; cObstetrics and Gynecology, Carilion Clinic, Virginia Tech
Carilion SOM, Roanoke, VA.

OBJECTIVE: To evaluate current use and perceptions of the role of social
media in medicine.
DESIGN: Survey study.
MATERIALS AND METHODS: Social media users, recruited via multi-

ple social media platforms (blogs, Facebook, Instagram, Twitter), were asked
to complete an electronic survey evaluating the role of social media in repro-
ductive medicine.
RESULTS: A total of 3,080 people participated the survey. A majority of

respondents were Caucasian (81%), highly educated (87.5% completion of 4

e112 ASRM Abstracts Vol. 108, No. 3, Supplement, September 2017



year degree or more), women (98.9%), of reproductive age (18-44 years,
92.8%). Respondents reported use of various platforms including Facebook
(91.4%), Instagram (85.2%), Snapchat (54.6%) and Twitter (41.9%). Insta-
gram had the highest daily usage (46.4% vs 43.6% with Facebook and
3.2% with Twitter) and was the most enjoyable platform for obtaining med-
ical information (44% vs 18.1% for Facebook). Most participants enjoyed
learning about medical information on social media (84.8%), reported
following at least one physician (75.3%), and indicated they would schedule
an appointment with a physician who they follow (74.6%), even if it required
traveling (54.4%). Topics of highest interest included medical facts, ‘‘behind
the scenes’’, and news-worthy research while topics with lowest interest
included information about the path to becoming a physician and free treat-
ment or product giveaways (Table 1).

Social media consumer interest in physician posting topics (%)

Medical facts 91.2
Behind the scenes as a physician 88.1
News worthy research 87.6
Work-life balance 86.6
Clinical cases, patient stpries 84.6
Behind the scenes outside of work 78.3
Motivational posts 77.4
Medical pictures and educational videos 73.8
Local activities/events in their medical field 68.7
Live question and answer sessions 62.7
Path to becoming a physician 62.6
Free treatment and product giveaways 50.4

Of the 24.7% of respondents who do not follow physicians, 44.2% re-
ported they did not know any physicians to follow, 23.3% felt like physicians
were advertising their practice, and 16.1% did not want to know personal in-
formation about physicians.

CONCLUSIONS: Socialmedia is currently being utilized by educated, repro-
ductive aged women who are interested in following physicians to learn about
medical facts, new research and to become more familiar with the ‘‘behind the
scenes’’ of medical practices. Social media could potentially serve as a gateway
to reach potential patients and educate target audiences about various medical
topics. Given that Instagram is currently the platform with the highest usage
and interest for medical information, physicians and medical practices should
consider initiating or expanding use of this platform.
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SOCIALMEDIAINTODAY’SMEDICALPRACTICE:THE
MISMATCH BETWEEN CURRENT PHYSICIAN USAGE
AND CONSUMER PREFERENCES. N. M. Crawford,a

F. Hasselhof,b E. A. Evans-Hoeker.c aAustin Fertility Institute,
Austin, TX; bAultman Ob/Gyn, Austintown, OH; cObstetrics and Gynecology,
Carilion Clinic, Virginia Tech Carilion SOM, Roanoke, VA.

OBJECTIVE: To determine if current use of social media by physicians is
meeting consumer preferences.

DESIGN: Survey study.
MATERIALS AND METHODS: Physician users of social media, re-

cruited via private physician Facebook groups, were asked to complete an
electronic survey evaluating the use of social media in medical practice. So-
cial media consumers, recruited via various platforms (blogs, Facebook, In-
stagram, Twitter), were asked to complete an electronic survey evaluating
desired use of social media by the medical community.

RESULTS: A total of 200 physicians and 3,081 social media consumers
participated in the surveys. A majority were Caucasian (81.9%, 81%),
women (100%, 98.9%) of reproductive age (18-44 years) (80.4%,
92.8%) for physician and consumer respondents, respectively. Many phy-
sicians were OBGYNs (48.5%) with 43.2% in private practice, and 24.1%
in academics. The majority of consumers desired to learn medical infor-
mation via social media (85%). Similarly, most physicians believed that
consumers would enjoy posts about medical information (83%) and
would schedule appointments with physicians they follow on social me-
dia (92%). However, only 49.2% of physicians reported having a profes-
sional social media account, and many indicated they would not post
medically related information (50.8%).The majority who indicated they
would not post cited a desire to keep their personal life private (52.2%)
and felt that professional and personal lives should remain separate

(83.5%). Of physicians who do currently post on social media, most en-
joyed posting medical information on Facebook (88.4% versus 2.1% for
Instagram), whereas consumers indicated a desire to receive medical in-
formation via Instagram (44% versus 18.1% for Facebook). While topics
of highest interest to consumers were medical facts and ‘‘behind the
scenes’’ as physicians, most physicians agreed that they would post infor-
mation about medical facts (71.2%) but would not post ‘‘behind the
scenes’’ topics (59.6%).
CONCLUSIONS: Opportunities for recruiting patients and educating

target populations via social media are likely underutilized by current physi-
cians. Of those who are using social media, there is a mismatch between plat-
forms and information preferred by consumers and those currently used and
distributed by physicians. Efforts to recruit patients and spreadmedical infor-
mation could be improved by targeting platforms and topics preferred by cur-
rent consumers.
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NATURAL FERTILITY: EVALUATING SOCIALMEDIA
AS AN OUTREACH TO IMPROVE EDUCATION AND
ACCESS TO CARE. N. M. Crawford,a F. Hasselhof,b

E. A. Evans-Hoeker.c aAustin Fertility Institute, Austin, TX;
bAultman Ob/Gyn, Austintown, OH; cObstetrics and Gynecology, Carilion
Clinic, Virginia Tech Carilion SOM, Roanoke, VA.

OBJECTIVE: To asses current knowledge of fertility in social media users
and identify opportunities for education outreach.
DESIGN: Survey study.
MATERIALS AND METHODS: Social media users, recruited via multi-

ple social media platforms (blogs, Facebook, Instagram, Twitter), were asked
to complete an electronic survey evaluating general knowledge of fertility
and social media use.
RESULTS: A total of 3,080 people participated in the survey.Most respon-

dents were Caucasian (81%), highly educated (87.5% completion of 4 year
degree or more), women (98.9%), of reproductive age (18-44 years,
92.8%). Although most have never attempted conception (51.2%), of those
currently trying to conceive or with children (48.8%), 42.4% reported expe-
riencing infertility (current or past). When asked about infertility, most re-
spondents appropriately identified its definition (77.6%), but fewer were
familiar with its prevalence (43.8%). Many identified 35 years of age as
the time at which fertility begins to decline (40%) as compared to the
more appropriate answer of 32 years (27.4%). Although almost all partici-
pants knew what ovulation is (99.4%), only 21.9% could correctly identify
the fertile time of the cycle. In regards to methods to increase knowledge
about fertility, most respondents reported use of various platforms, including
Facebook (91.4%), Instagram (85.2%), Snapchat (54.6%), and Twitter
(41.9%), and a desire to learn medical information via social media
(84.2%). Most also indicated a desire to follow their current physicians on
social media (79.2%) and preferred Instagram for medical posts (44% vs
18.1% for Facebook).
CONCLUSIONS: Social media users are largely educated, reproductive

aged females who are significantly lacking in knowledge about many basic
concepts regarding natural fertility but report interest in learning medical in-
formation via social media. Physician use of social media platforms may pro-
vide opportunity for outreach and education of reproductive aged women,
ultimately improving access to reproductive care and optimizing natural
fertility.
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PREIMPLANTATION GENETIC SCREENING (PGS)
UTILIZATION IS INCREASED IN PATIENTS
WITHOUT IN VITRO FERTILIZATION INSURANCE
COVERAGE. A. Schwartz,a C. R. Juneau,b

G. Patounakis,c D. J. Kaser,d T. Molinaro,e M. Maguire,f R. T. Scott,
Jr.,g aSaint Barnabas Medical Center, Livingston, NJ; bIVI/RMA, Thomas
Jefferson University, Basking Ridge, NJ; cReproductiveMedicine Associates
of Florida, Lake Mary, FL; dReproductive Medicine Associates of New Jer-
sey, Basking Ridge, NJ; eRMANJ, Basking Ridge, NJ; fRMA-NJ, Basking
Ridge, NJ; gREI, RMANJ, IVI RMA Global, Sidney Kimmel Medical Col-
lege, Thomas Jefferson University, Basking Ridge, NJ.

OBJECTIVE: To determine if patients without insurance coverage for in
vitro fertilization (IVF) are more likely to elect to pay out of pocket to
have their embryos undergo PGS.

FERTILITY & STERILITY� e113



DESIGN: Retrospective Cohort.
MATERIALS AND METHODS: Patients at a single IVF center from

January 2011 to April 2017 who underwent their first IVF cycle were re-
viewed for this analysis. Patients utilizing preimplantation genetic diagnosis
in conjunction with PGS, oocyte cryopreservation, and patients participating
in IVF research where PGS was offered at no cost were excluded. Only pa-
tients with known insurance status were included. Patients were divided into
those with IVF insurance coverage and those without IVF insurance
coverage. PGS utilization was compared between the 2 groups. Analysis
was performed using chi-squared and student’s t-test where appropriate. Lo-
gistic regression was used to account for differences in patient age and anti-
mullerian hormone level (AMH). An alpha error of 0.05 was considered
significant.

RESULTS: 6537 patients were included in the analysis. Group 1 (those pa-
tients with IVF insurance coverage) included 4938 (75.5%) patients and
group 2 (those patients without IVF coverage) included 1599 (24.5%) pa-
tients. There was no difference in the rate of IVF coverage when patients
were stratified by the year they underwent IVF (p¼0.78). Patients without in-
surance coverage were more likely to utilize PGS (54.1% v. 49.9%,
p¼0.003). When adjusting for factors that may influence the decision to uti-
lize PGS (patient age and AMH) the odds of PGS utilization were still lower
in patients with IVF coverage (ORadj 0.788 [0.700-0.887], p<0.0001). As ex-
pected, sustained implantation rate (number of ongoing gestations at 8 weeks
/ number of blastocysts transferred) is higher in patients that underwent PGS,
p¼0.015.

CONCLUSIONS: Patients without insurance coverage are more likely to
pursue PGS.We hypothesize that patients who are paying out of pocket for in
vitro fertilization opt to utilize PGS to improve their per cycle chance of
conception, thereby optimizing the cost-effectiveness of their cycle.
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PREVALENCE OF INFERTILITY IN CHINA: A POPU-
LATION BASED STUDY. Z. Zhou,a D. Zheng,a H. Wu,a

R. Li,a S. Xu,b Y. Kang,c Y. Cao,d X. Chen,e Y. Zhu,f

S. Xu,g Z. Chen,h B.W.Mol,i J. Qiao.a aDepartment of Obstet-
rics and Gynecology, Reproductive Medical Center, Peking University Third
Hospital, Beijing, China; bReproductive Medical Center, The Second Hospi-
tal of Hebei Medical University, Shijiazhuang, China; cReproductive Medi-
cal Center, Maternal and Children’s Health Hospital of Fujian Province,
Fuzhou, China; dDepartment of Obstetrics and Gynecology, Reproductive
Medical Center, First Affiliated Hospital of AnhuiMedical University, Hefei,
China; eReproductive Medical Center, Affiliated Hospital of Inner Mongolia
Medical University, Hohhot, China; fDepartment of Reproductive Endocri-
nology, Women’s Hospital, School of Medicine, Zhejiang University, Hang-
zhou, China; gPopulation and Family Planning Research Institute of
Heilongjiang Province, Harbin, China; hCenter for Reproductive Medicine,
Shandong Provincial Hospital Affiliated to Shandong University, Jinan,
China; iObstetrics & Gynaecology, The University of Adelaide, North Ade-
laide, Australia.

OBJECTIVE: To assess the current prevalence of infertility and the uptake
of medical care among couples of reproductive age in China.

DESIGN: Population-based cross-sectional study.
MATERIALS AND METHODS: A large-scale population-based cross-

sectional study was conducted from February 2010 to November 2011 in 8
provinces/municipalities in northern and eastern China.Out of 25,270 ap-
proached couples, 18,571 (response rate 74%) were interviewed in a face
to face interview using a structured questionnaire.

RESULTS: Among women ‘at risk’ of pregnancy, the overall preva-
lence of infertility was 15.5% (2,680/17,275), of which 9.5% was pri-
mary infertility and 6.0% was secondary infertility. Among 10,742
women actively attempting to become pregnant, the prevalence of infer-
tility was 25.0% with 2,680/10,742 (primary infertility 15.3%; second-
ary infertility 9.7%, respectively). Only 55.2% (1,915/3,470) of
women who failed to achieve pregnancy in the last 12 months had
sought medical help. Most of the couples who sought medical help
did so through a general hospital (n¼1,467, 76%), and diagnoses were
tubal infertility (n¼451, 24.9%), unexplained infertility (n¼387,
21.4%), male infertility (n¼319, 17.6%), ovulatory disorder (n¼239,
13.2%) and endometriosis (n¼46, 2.5%) while 20.4% (n¼370) had not
yet been classified. The majority of couples received non-ART fertility
treatment (65.0%, n¼1076), which included ovulation monitoring
(23.0%, n¼381), ovulation induction (23.4%, n¼388) and surgery of
womb or appendix (18.6%, n¼307), while intrauterine insemination

(5%, n¼82) and IVF/ICSI (4.6%, n¼76) occurred less frequent. At the
moment of the survey, most couples (93.55%, n¼1,146) undergoing
treatment had not conceived successfully.
CONCLUSIONS: Among couples of reproductive age in China, the prev-

alence of infertility was 25%. Almost half of the couples experiencing infer-
tility had not sought medical help.
Supported by: This study was supported by Assisted Reproductive

Technology Development Cooperation Projects from the Center for in-
ternational exchanges and cooperation in National Health and Family
Planning Commission of the People’s Republic of China (No. (2010)
237), National Key Technology R&D Program in the Twelfth Five-
Year Plan (No.2012BAI32B01) and Research Fund of National Health
and Family Planning Commission of China (No.201402004). The
study funders had no rule in the study design, implementation, anal-
ysis, manuscript, preparation, or decision to submit this article for
publication.
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ASSOCIATIONS BETWEEN MILITARY SERVICE
CHARACTERISTICS, FEMALE INFERTILITY, AND
DELAYED CONCEPTION. R. M. Beverley,a

S. Borrero,b,c J. A. Harris,a F. E. Sileanu,b M. K. Mor,b,d

X. Zhao,b M. N. Menke.a aDepartment of Obstetrics, Gynecology, and
Reproductive Sciences, University of Pittsburgh, Pittsburgh, PA; bCenter
for Health Equity Research and Promotion, VA Pittsburgh Healthcare Sys-
tem, Pittsburgh, PA; cDivision of General Internal Medicine, University of
Pittsburgh School of Medicine, Pittsburgh, PA; dDepartment of Biostatistics,
Graduate School of Public Health, University of Pittsburgh, Pittsburgh, PA.

OBJECTIVE: To evaluate associations between military service charac-
teristics, self-reported infertility, and delayed conception among women
who have served in the U.S. military.
DESIGN: Cross-sectional data analysis of the Examining Contraceptive

Use and Unmet Need (ECUUN) Study, a national telephone survey of
randomly sampled women veterans aged 18-44 who received primary care
at the Veterans Administration (VA) in the prior 12 months.
MATERIALS AND METHODS: Interviews were conducted from

April 2014 through January 2016 by trained interviewers using com-
puter-assisted telephone interview technology. Detailed information
about women’s military service and pregnancy histories was obtained.
Infertility status was determined based on patient self-report of a prior
diagnosis by a health-care provider; delayed conception was defined as
R1 pregnancies occurring later than desired. Descriptive statistics and
chi-square tests were used to examine associations between infertility
and deployment history, branch of service (Army, Navy, Air Force,
Marines and Coast Guard), era of service (Persian Gulf and
Afghanistan/Iraq; data stratified by woman’s age less than or R 30
years to account for confounding between age and era of service),
and history of military sexual trauma (MST). Associations between
these military service characteristics and delayed conception were
also assessed.
RESULTS: A total of 2,302 women participated in the ECUUN sur-

vey. Mean age was 34.5 � 5.6 years. Infertility was reported by
8.3%. Among women who conceived, 14.6% reported that R1 preg-
nancy occurred later than desired. History of MST was reported by
55%. Infertility was more commonly reported by women with a history
of MST than those without this history (10.8% vs 5.3%, p<0.001).
Among women R 30 years of age, infertility was more common in
those who served in the Persian Gulf compared to those who did not
(10.1% vs 7.3%, p¼0.04). Delayed conception was also associated
with a history of MST (16.4%% vs 12.2%, p¼0.02). Neither infertility
nor delayed conception was associated with deployment history or
branch of service.
CONCLUSIONS: Lack of infertility coverage for military families has

become an area of increasing public awareness. To our knowledge, this is
the first study specifically examining infertility and delayed conception
among women who have served in the U.S. military. Our results suggest
that infertility is associated with service era and MST, whereas delayed
conception is only associated with MST. Interestingly, branch of service
and history of deployment were not associated with either infertility or de-
layed conception.
Supported by: Department of Veterans Affairs, Veterans Health Adminis-

tration, Office of Research and Development, VA Merit Award IIR 12-124
(PI: Sonya Borrero).
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ARE WOMEN IN SAME-SEX RELATIONSHIPS
OFFERED FERTILITY SERVICES BY CATHOLIC-
AFFILIATED CLINICS? A MYSTERY CALLER
STUDY. L. E. Delamater,a S. M. Takimoto,b M. Guiahi,a

K. N. Goldman.c aUniversity of Colorado, Aurora, CO; bOB/GYN, Saint Jo-
seph Hospital, Denver, CO; cNew York University Langone Medical Center,
New York, NY.

OBJECTIVE: The American Society for Reproductive Medicine ethics
committee states that providers have an obligation to offer fertility services,
irrespective of sexual orientation. The Ethical and Religious Directives for
Catholic Health Care Services, however, consider marriage only between a
husband and wife and prohibit fertility treatments using donor gametes.
Given this divergence, we aimed to assess the proportion of clinics found
on Catholic hospital websites that offer fertility service appointments to
women in same-sex relationships.

DESIGN: National cross-sectional ‘mystery caller’ telephone survey of
general Obstetrics and Gynecology (OB-GYN) clinics found on Catholic
hospital websites. We determined the number of clinics to call based on
state-population densities.

MATERIALS AND METHODS: We created and piloted a telephone
script for a mystery caller posed as a woman in a same-sex relationship.
We completed calls between December 2016 and April 2017. The caller
inquired about infertility care and subsequently requested clomiphene cit-
rate. If services were not offered, the caller inquired why, verified if Cath-
olic-affiliation was the reason, and sought referral. If offered, she inquired
if being in a same-sex relationship would affect access. We performed sum-
mary statistics and summarized open-ended responses.

RESULTS: 142 clinics met inclusion criteria; 19.7% Northeast, 28.2%
Midwest, 30.3% South, 21.8%West. Overall, 81.7% of clinics offered infer-
tility care. Of the clinics that did not (n¼26), the majority (n¼23) reported
their providers did not offer this specialty care and a minority (n¼2) reported
Catholic-affiliation as the reason for denial. Of the clinics that did not offer
services, only eight provided referral information that included a provider
name and phone number. Among clinics offering infertility care (n¼116),
one did not offer clomiphene and cited Catholic affiliation as the reason.
Among clinics offering clomiphene (n¼115), four would not care for
same-sex partners; two cited Catholic affiliation with the requirement for a
heterosexual relationship and two cited concerns about possible need for in-
trauterine insemination.

CONCLUSIONS: The majority of general OB-GYN clinics found on
Catholic hospital websites offered appointments for fertility services to
women in same-sex relationships and Catholic affiliation was an uncommon
reason for refusal. Our findings provide reassurance to same-sex couples
seeking fertility care in the community.
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CONTRACEPTIVE USE AND FERTILITY PRESERVA-
TION AMONG TRANSGENDER INDIVIDUALS: ARE
WE DOING ENOUGH? L. Abern,a K. Maguire,b

D. Diego,b A. Wong.b aObstetrics and Gynecology, Harvard
VanguardMedical Associates, Somerville,MA; bObstetrics and Gynecology,
University of Miami, Miami, FL.

OBJECTIVE: Reproductive health needs of patients who have undergone
a gender transition are often under addressed. The aim of this study is to
determine the use and awareness of contraceptive methods and fertility pres-
ervation in this population.

DESIGN: Cross-sectional, survey-based study.
MATERIALS AND METHODS: All patients seen at a university-affili-

ated OB/GYN clinic between April and October 2016, who had undergone
a gender transition and were between 18-65 yrs of age, were included in
this study. The patients were surveyed about their reproductive history, con-
traceptive use, and desire for fertility preservation.

RESULTS: Of the respondents, twenty-three transitioned to male (trans-
man) and 9 transitioned to female (transwoman). The mean age of the trans-
men was 23.4 (SD 4.9), with the majority reporting white race (65%). The
mean age of the transwomen was 25.6 (SD 5.5), and the majority reporting

black race (56%). Seven (30%) transmen believed testosterone prevents preg-
nancy, while 5 (56%) transwomen believed estradiol prevents pregnancy.
Most transmen (55%) and transwomen (67%) were in relationships where
pregnancy could occur. None of the transmen had ever used a contraceptive
method. Two of the transwomen used condoms, and one had a partner that
used oral contraceptive pills. However, none of the transmen or transwomen
patients reported a history of any unplanned pregnancies, prior or post tran-
sition. None of the transmen surveyed underwent oocyte retrieval for fertility
preservation. One (4%) desired to carry a pregnancy in the future while three
(13%) were unsure. Ten (48%) did not preserve their fertility because of cost.
Nine (43%) had no desire to preserve their fertility, and four (14%) were un-
sure at the time they were asked. Out of 9 transwomen, 2 (22%) underwent
semen cryopreservation, while 5 (45%) had no desire, and 1 (11%) chose not
to because of cost.
CONCLUSIONS: Most transmen and transwomen in our cohort were at

risk of pregnancy, however awareness and use of contraceptive methods
were limited. Additionally, although the majority of transmen were not inter-
ested in carrying a pregnancy, almost half were interested in preserving their
fertility, but were unable to because of cost. These findings highlight the fact
that this is a vulnerable population, for which there needs to be greater atten-
tion to education and access to care for both contraceptive and fertility pres-
ervation services.
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FERTILITY PRESERVATION (FP) REFERRAL AND
FOLLOW-UP IN MALE-TO-FEMALE (MTF) AND FE-
MALE-TO-MALE (FTM) TRANSGENDER
PATIENTS. A. P. Schelble,a A. R. Fisher,a E. Jungheim,b

C. Lewis,c K. Omurtag.b aObstetrics and Gynecology, Barnes-Jewish Hospi-
tal, St. Louis, MO; bObstetrics and Gynecology, Washington University, St.
Louis, MO; cPediatric Endocrinology, St. Louis Children’s Hospital, St.
Louis, MO.

OBJECTIVE: To examine the epidemiology and differences in referral
and utilization of FP between MtF and FtM adolescent transgender patients.
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: Patients ages 12-17 seen by Pediatric

Endocrinology at a large academic medical center between 2012-2017
with a diagnosis of gender dysphoria by ICD-9/10 codes were identified
via electronic medical records. Data were acquired by 2 chart reviewers.
Standard bivariate statistics and logistic regression were performed.
RESULTS: Charts from 67 patients were reviewed, including 22 MtF and

45 FtM patients. 81.8% of MtF and 100% of FtM patients had socially tran-
sitioned at both home and school, at an average age of 13.73 years. 25.4%
were prescribed pubertal suppression alone, 35.8% received cross-sex hor-
mone therapy alone, 32.8% received both therapies, and 6.0% did not receive
any drug therapy. The presence and timing of chart documentation of coun-
seling on the impact of gender-affirming therapy on fertility is detailed in
Table 1.

Timing of
counseling

MtF patients
(n ¼ 22)

FtM patients
(n ¼ 45)

OR
(95% CI)

Before any
medications
were started

7 (31.8%) 20 (44.4%) 0.58 (0.20-1.70)

After pubertal
suppression
was started

2 (9.1%) 6 (13.3%) 0.65 (0.12-3.52)

After cross-sex
hormones
were started

1 (4.5%) 1 (2.2%) 2.09 (0.12-35.16)

Did not have
documented
counseling

12 (54.5%) 18 (40.0%) 1.80 (0.64-5.04)

22 of the 67 adolescents had documentation of their reproductive wishes,
and of those, 12 reported no desire for biological children (54.5%), 5 reported
desire for adopted children (22.7%), 2 reported desire for biological children
(9.1%) and 3 were undecided (13.6%). 9 (40.9%) MtF and 24 (53.3%) FtM
subjects had chart documentation of offer of referral to our Reproductive
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Endocrinology and Infertility (REI) department for consultation (OR 0.61 CI
0.22-1.70), and 2 (9.1%) and 3 (6.7%), respectively, followed-up for FP dis-
cussion (OR 1.50 CI 0.23-9.69). Binomial logistic regression did not identify
any variables independently associated with increased probability of having
documented REI referral. Both MtF patients pursued sperm cryopreserva-
tion, while none of the FtM patients pursued oocyte cryopreservation.

CONCLUSIONS: The World Professional Association for Transgender
Health and the Endocrine Society clinical guidelines recommend discussion
of FP with transgender patients prior to cross-sex hormone and pubertal sup-
pression therapy1,2. In our study FtM patients were more likely than MtF pa-
tients to have documented counseling on the impact of these medications on
fertility and to receive offer of referral for REI consultation, however this dif-
ference was not statistically significant. The overall rate of FP utilization
among transgender adolescents was low, which is consistent with recent
studies of FP in this population3,4.

References:
1. Coleman E, Bockting W, Botzer M, et al. Standards of care for the

health of transsexual, transgender, and gender-nonconforming people,
version 7. Int Journal of Transgenderism. 2012;13(4): 165-232.

2. Hembree WC, Cohen-Kettenis P, Delemarre-van de Waal HA, et al.
Endocrine treatment of transsexual persons: an Endocrine Society clin-
ical practice guideline. J Clin Endocrinol Metab. 2009;94: 3132-54.

3. Chen D, Simons L, Johnson EK, et al. Fertility preservation for trans-
gender adolescents. J Adolesc Health. 2017.

4. Nahata L, Tishelman AC, Caltabellotta NM, Quinn GP. Low fertility
preservation utilization among transgender youth. J Adolesc Health.
2017.

Supported by: REDCap Database supported by Clinical and Translational
Science Award (CTSA) Grant (UL1 TR000448) and Siteman Comprehen-
sive Cancer Center and NCI Cancer Center Support Grant (P30 CA091842).
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FUTURE DOCS: HOW MEDICAL STUDENTS VIEW
LGBT FAMILY BUILDING AND EVOLVE WITH
EDUCATIONAL OPPORTUNITIES. A. Braverman,a

V. Short,b K. Lackritz,b E. R. Leubner.c aThomas Jefferson
University, Philadelphia, PA; bOBGYN, Thomas Jefferson University, Phil-
adelphia, PA; cMedical Student, Sidney Kimmel Medical College, Philadel-
phia, PA.

OBJECTIVE: To explore third year medical students’ attitudes about
LGBT family building and third party reproduction and implications for
future medical practice.

DESIGN: A quantitative study among 3rd year medical students in an Ob/
Gyn clerkship to assess pre to post-educational intervention changes in atti-
tudes regarding third party parenting (TPP).

MATERIALS AND METHODS: Approximately 4 weeks into their Ob/
Gyn rotation, students had a lecture on TPP and participated in a small group
discussion with prompts about LGBT family building and the physician’s
role in caring for these intended parents. 231 students completed a survey
asking about their attitudes towards LGBT family building, donor gametes,
and surrogacy prior to starting the rotation and 178 completed this same sur-
vey following the discussion groups. Survey respondents rated 10 items using
a five-point Likert scale ranging from ‘definitely not’ to ‘definitely’ and sub-
sequently received a total attitude score between 0 and 4, with high scores
representing more favorable attitudes. Frequencies of responses were calcu-
lated and changes in total attitude scores from pre to post were investigated
using t-tests.

RESULTS: Survey respondents were 51% female, 48% male, 1% gender
non-conforming; heterosexual (93%); and partnered (59%). Attitude about
donor gametes and surrogacy changed significantly from pre to post lecture
and discussion (p< .03).91% of students were equally comfortable with male
or female same sex parenting; 9% expressed discomfort. Transgender
parenting was comfortable for 74%. Students felt children would have
increased social or emotional burdens raised by same sex parents (82%)
and transgender parents (90%). Almost all (99%) of students reported that
the ideal parenting age is less than age 35 years. Students preferred anony-
mous to friends/family gamete donation and overall preferred adoption to
donation. Few students (3%) agreed that discussing fertility with a doctor
was difficult for heterosexual couples but 67% agreed it is for same sex cou-
ples. The majority of students felt that donor conceived persons (DCPs) will
have curiosity and rights to the donor’s identity yet feel donors have the right

to never meet the DCPs. 71% felt donors should not contribute to >15 total
DCPs. Few students felt comfortable opting out of helping same sex family
building (20%) or transgender parents 21%.
CONCLUSIONS: Medical students appear to be comfortable with TPP

and LGBT families but have some discomfort with some pathways to parent-
hood. Preference for donor anonymity may reflect students’ deeper discom-
fort or concerns with issues that may arise with gamete donors and create
long-term impact for these families when working with physicians, e.g. dis-
cussing family medical histories with anonymous donors or larger DCP half-
sibling groups. Richer discussions for future physicians will facilitate
increasing skills and comfort.

P-24 Tuesday, October 31, 2017

EVALUATING MEDICAL STUDENTS’ PREPARED-
NESS TO WORK WITH THE LESBIAN, GAY,
BISEXUAL, AND TRANSGENDER (LGBT)
POPULATION. E. R. Leubner, A. Braverman. Thomas Jef-
ferson University, Philadelphia, PA.

OBJECTIVE: To determine medical students’ general level of comfort
with LGBT family building and their preparedness to work with this popula-
tion in a health care setting, and whether an educational intervention about
assisted reproductive technology (ART) use within the LGBT population in-
creases their level of comfort.
DESIGN: This study measured 167 third year medical students at a large

East coast medical school throughout their Obstetrics and Gynecology rota-
tion to determine their feelings of preparedness and comfort to work with the
LGBT population and whether an educational intervention changes those
feelings. The educational module included a one-hour lecture delivered by
the department psychologist at the beginning of the rotation and a one-
hour small group discussion session about ART use within the LGBT popu-
lation closer to the end of the rotation.
MATERIALS AND METHODS: Data was obtained through anonymous

student surveys, as part of a larger questionnaire, before the educational inter-
vention and after its completion. The surveys utilized three or four Likert-
scale questions and open-ended questions about the students’ preparedness
and comfort working with the LGBT population and their opinions regarding
the educational module. The results of these surveys were then analyzed and
compared.
RESULTS: The pre-module survey was completed by 227 students, while

the post-module survey was completed by 167 students. Students initially re-
ported high levels of comfort when generally interacting with the LGBT pop-
ulation, scoring an average of 4.39 (5¼most comfortable). Students reported
a lower level of preparedness to work with the LGBT population in a health
care setting, scoring on average 3.39 (5¼most prepared). After the educa-
tional intervention these scores were similar, with averages of 4.40 and
3.55, respectively. Yet, 127 of the 167 students reported that they were
‘‘likely’’ or ‘‘extremely likely’’ to recommend the learning module to other
students and the feedback was largely positive citing the need for increased
LGBT exposure and education in medical school.
CONCLUSIONS: Medical students are generally comfortable interacting

with the LGBT population around family building. Despite being comfort-
able, they desire more opportunities for learning and to practice treating
LGBT patients to increase their preparedness to work with this population.
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FAMILY PLANNING FOR SAME SEX FEMALE
COUPLES: DEFINING THE ROLE OF OVULATION
INDUCTION IN DONOR INTRAUTERINE INSEMINA-
TION CYCLES. T. G. Nazem,a S. Chang,a H. Morcos,a

J. A. Lee,a K. Thornton,a A. B. Copperman,b B. McAvey.a aReproductive
Medicine Associates of New York, New York, NY; bObstetrics and Gynecol-
ogy, RMANY-Mount Sinai, New York, NY.

OBJECTIVE: Same sex (SS) female couples seeking reproductive assis-
tance are not necessarily ‘‘infertile.’’ However, many SSwomen routinely un-
dergo treatments such as ovulation induction (OI), which can result in an
increased risk of multiple gestations. This study aimed to determine whether
natural ovulation or OI with oral agents results in improved outcomes for
fertile SS couples undergoing donor intrauterine insemination (DIUI).
DESIGN: Retrospective cohort study.
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MATERIALSANDMETHODS: Patients undergoing a natural cycle or OI
with clomiphene citrate (CC) or letrozole and subsequent DIUI from 2002-
2017 were included. Patient age, BMI, ovarian reserve testing, number of
mature follicles and endometrial thickness at time of ovulation trigger
were obtained. All DIUIs were performed with donor, cryopreserved sperm.
Implantation was confirmed by the presence of an intrauterine gestational sac
on ultrasound. Data was analyzed using a chi squared, fisher’s exact test, and
student’s t-test.

RESULTS: A total of 839 SS women were included in the study, of which
434 underwent natural cycle/DIUI and 405 underwent OI/DIUI. Among
those undergoing OI, 266 (65.7%) patients used CC and 139 (34.4%) used
letrozole. Age, BMI, and markers of ovarian reserve were similar among
SS women undergoing natural vs. OI cycles. Women in the OI group had a
higher number of mature follicles (1.63 � 0.9 vs. 0.94 � 0.3, p<0.001)
but a thinner endometrial lining (8.42 � 1.9 vs. 9.16 � 1.9 mm, p< 0.001)
than those in the natural group at the time of trigger. Implantation, ongoing
pregnancy and pregnancy loss rates were similar between groups [Table 1].
However, multiple gestation rate was significantly higher in OI cycles
compared to natural cycles (14% vs. 2.3%, p¼0.04).

TABLE 1. Patient Demographics, Cycle Characteristics and Outcomes in SS

Couples based on Cycle Type

Natural
(n¼434)

Ovulation
Induction
(n¼405) P Value

Age (y) 36.7 � 3.8 36.2 � 3.9 NS
BMI (kg/m2) 24.4 � 5.7 24.9 � 5.1 NS
Anti-mullerian Hormone

(pmol/L)
4.08 � 2.7 3.47 � 3.7 NS

Basal Antral Follicle
Count

11.8 � 10.2 13.5 � 7.1 NS

Gravidity 0.38 � 0.8 0.49 � 0.8 NS
Endometrial Thickness

at time of Trigger
(mm)

9.16 � 1.9 8.42 � 1.9 <0.001

Total Number Mature
Follicles at time of
Trigger

0.94 � 0.3 1.63 � 0.9 <0.001

Implantation Rate 10.1% (44/434) 12.3% (50/405) NS
Ongoing Pregnancy Rate 7.6% (33/434) 9.4% (38/405) NS
Clinical Pregnancy Loss

Rate
25.0% (11/44) 24.0% (12/50) NS

Multiple Gestation Rate 2.3% (1/44) 14% (7/50) 0.04

CONCLUSIONS: In this population of fertile SS women, pregnancy rates
were comparable between patients undergoing OI and natural cycles, howev-
er those taking oral medication for OI demonstrated a higher rate of multiple
gestations. Given the financial burdens, time commitment, and overall low
success rates associated with DIUI cycles, the benefit of oral agents for ovula-
tion induction is minimal and may even increase risks for SS couples. There-
fore, a reasonable first line approach to treating healthy SS couple patients is
with natural cycle/DIUI.
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ONGOING PREGNANCY RATES (OPR) FROM 30,000
SINGLE VS. DOUBLE INTRAUTERINE INSEMINA-
TION (IUI) CYCLES ACCORDING TO SPERM
SOURCE, SEXUAL ORIENTATION AND PARTNER
STATUS. B. C. Monseur,a J. M. Franasiak,b L. Sun,c R. T. Scott, Jr.,b

D. J. Kaser.b aThomas Jefferson University, Philadelphia, PA; bIVI/RMA,
Thomas Jefferson University, Basking Ridge, NJ; cFoundation for Embry-
onic Competence, Basking Ridge, NJ.

OBJECTIVE: Despite several small randomized controlled trials, the role
of single vs. double IUI remains uncertain. Less is known about the utility of
a second IUI among patients with undocumented fertility, such as lesbian and
single women. The purpose of this study was to assess OPR in patients elect-
ing single vs. double IUI, stratified by sperm source, sexual orientation and
partner status.

DESIGN: Retrospective cohort study.

MATERIALS AND METHODS: All patients undergoing their first natu-
ral or medicated IUI at our practice from 11/1999 to 3/2017 were included.
IVF cycles cancelled to IUI were excluded. T-tests and Wilcoxon rank-sum
tests were used for continuous data, and chi-square for categorical data.
Multivariable logistic regression was used to model the association between
IUI number and OPR (fetal cardiac activity atR7 weeks) according to sperm
source (autologous vs. donor), adjusted for patient age, BMI, day 3 FSH,
number of lead folliclesR17mm, peak E2 and post-wash total motile counts.
Subanalyses according to sexual orientation and partner status were per-
formed to compare heterosexual couples with proven infertility to lesbian
couples and single women with undocumented fertility. Given our sample
size we had 80% power (a¼0.05) to detect a 2.3% difference in autologous
OPR and a 5.5% difference in donor OPR.
RESULTS: During the study period 30,835 patients met inclusion criteria

(single IUI: 2,245 vs. double IUI: 28,690). Mean patient age (33.7�5.5 vs.
34.6�4.5 y) and BMI (25.9�6.5 vs. 26.1� 6.6) were similar. Autologous
sperm OPR were significantly higher with double IUI (12.0% vs. 14.1%; Ta-
ble). A similar direction and magnitude of effect was observed for donor
sperm OPR, though this did not reach statistical significance. Most patients
(59.8%) undergoing donor IUI self-identified as lesbian or single. Lesbian
and single women were significantly more likely to undergo single IUI
(RR 1.35, 95% CI 1.11-1.65; P¼0.003). In subanalysis donor OPR were
higher for heterosexual, but not lesbian and single, patients undergoing dou-
ble IUI (Table).
CONCLUSIONS: Double IUI is associated with significantly higher OPR

for heterosexual couples using an autologous or donor sperm source. The
benefit of a second IUI is less clear in patients with undocumented fertility
using donor sperm, such as lesbian couples and single women, though this
study was underpowered to detect a statistically significant difference in
this subgroup. These data add to a growing literature of reproductive out-
comes in the LGBTQ population.

HEALTH DISPARITIES
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LATENT AND GENITAL TUBERCULOSIS IN THE
INFERTILE POPULATION IN US - EXPERIENCE AT
AN ACADEMIC FERTILITY CENTER IN THE NORTH
EAST UNDERSCORES A NEED FOR
VIGILANCE. R. Tal,a M. Simoni,b L. Pal.a aObstetrics, Gynecology &
Reproductive Sciences, Yale School of Medicine, New Haven, CT; bObste-
trics & Gynecology, Yale-New Haven Hospital, New Haven, CT.

OBJECTIVE: Infertility is a common presentation of female genital tuber-
culosis (FGTB) infection in reproductive age women from endemic areas.
Recent years havewitnessed an alarming increase in reports of FGTB-related
maternal and neonatal complications following fertility treatments, particu-
larly in the setting of IVF. Despite a high prevalence of TB in at risk commu-
nities, the rising emigration rates to the US from TB endemic areas and
improved access to fertility care, the level of adoption of the WHO screening
guidelines for TB by fertility centers in the US is unknown and guidelines to
identify those with latent TB or with FGTB nonexistent. This study aims to
characterize the prevalence of FGTB based on WHO screening guidelines
implemented in patients seeking fertility care at an academic fertility center
in the North East of US.

TABLE. OPR. according to IUI number, sperm source, sexual orientation and

partner status

Single IUI Double IUI
AOR

(95% CI) P-value

Autologous
sperm

211/1,757
(12.0)

3,700/26,189
(14.1)

1.24
(1.03-1.51)

0.029

Donor sperm 52/388
(13.4)

395/2,501
(15.8)

1.17
(0.76-1.88)

0.488

� Heterosexual 13/129
(10.1)

173/1,032
(16.8)

2.62
(1.01-8.7)

0.047

� Lesbian or
single

39/259
(15.1)

222/1,469
(15.1)

0.91
(0.56-1.56)

0.732
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DESIGN: A prospective cohort study.
MATERIALS AND METHODS: All patients presenting for infertility

evaluation at our center between January 2014 to January 2017 were assessed
for TB risk factors based onWHO screening guidelines. Those found to be at
risk underwent screening for latent TB using Quantiferon-TB (QTB) Gold.
Patients who were QTB-positive underwent further diagnostic testing for
FGTB with endometrial biopsy (EMBx), endometrial TB-PCR, and acid-
fast culture. In addition, a detailed chart review was performed to charac-
terize QTB-positive patients.

RESULTS: Twenty-five of 326 infertility patients (7.7%) who were
screened due to increased risk of TB, tested positive for latent TB (QTB-
positive). Of QTB-positive patients, more than half (56.0%) were originally
from countries endemic to disease. The mean age was 35.3 � 5.5 years old
(range 23-43), mean BMI was 27.5 � 6.4 Kg/m2 (range 19.3-44.7), and
mean serum AMH was 4.26 ng/ml (range 0.13-11.46). Infertility was pri-
mary in 48% and secondary in 52% of patients. Thirteen patients (52.0%
of QTB-positive) had abnormal menstrual bleeding pattern, while 7 patients
(28.0%) had history of recurrent pregnancy loss. Histologic evaluation re-
vealed abnormal endometrial histology in 2 patients (8.0%). One patient
(4.0%) tested positive for TB-PCR, had histological evidence of FGTB
on endometrial biopsy as well as positive acid-fast culture. Notably, this pa-
tient had a negative chest x-ray (CXR), and only two patients (8.0%) had an
abnormal CXR.

CONCLUSIONS: Fertility specialists in the US must remain vigilant to
possibility of FGTB in the at-risk population. We propose that all women
at increased risk for TB per WHO criteria and seeking infertility care in
the US undergo screening for latent TB; For those screening positive, in addi-
tion to the routine CXR, EMBx should be obtained for evaluation by histol-
ogy, PCR and culture for mycobacterium TB.

References:
1. Flibotte JJ, Lee GE, Buser GL et al. Infertility, in vitro fertilization and

congenital tuberculosis. Journal of Perinatology (2013) 33, 565-568.
2. Gull I, Peyser MR, Yaron Y et al. The effect of an in vitro fertilization

pregnancy on a woman with genital tuberculosis. Hum Reprod (1995);
10: 3052-3054.
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VITAMIN D LEVELS AND IVF OUTCOMES INWOMEN
OF DIFFERENT ETHNIC GROUPS.
C. Chatzicharalampous,a,b M. Saketos,c L. Sung,c J. Stelling,d

J. Jackman,b M. A. Bray.e,b aGenetics and Genomic Sciences,
Icahn School of Medicine at Mount Sinai, New York, NY; bObstetrics and Gy-
necology, The Brooklyn Hospital Center, Brooklyn, NY; cReproductive Special-
ists of NewYork,Mineola, NY; dSUNYStony Brook School ofMedicine, Stony
Brook, NY; eObsGyn, Reproductive Specialists of New York, Brooklyn, NY.

OBJECTIVE: To determine if Vitamin D levels in different ethnic groups
affect live birth rate (LBR) and other IVF outcomes in fresh and frozen IVF
cycles.

DESIGN: A retrospective cohort study of 763 patients of known ethnicity
at a single site who underwent fresh or frozen (FET) embryo transfers. We
compared vitamin D levels, ethnicity, age, BMI, FSH, AMH, gravidity, par-
ity, infertility diagnoses, previous fresh cycles, oocytes retrieved, LBR, birth
weight and number of embryos transferred.

MATERIALS AND METHODS: Women under age 40 who underwent
fresh IVF or FET, day 5 blastocyst transfer of fewer than 3 embryos from
2010 to 2015, with fewer than two prior IVF retrievals, were included in
the study. We included four ethnic groups: Caucasian, African American,
Asian and Hispanic, which were dichotomized into two main groups:
Caucasian (n¼565, 65%) and non-Caucasian (n¼198, 35%). Primary
outcomewas LBR and secondary outcomes were gestational age at delivery
and birth weight. A vitamin D level of < 20ng/ml was considered deficient.
Variables were analyzed using Chi-square, ANOVA, ROC, Student’s t-test
and logistic regression. A p-value < 0.05 was considered statistically sig-
nificant.

RESULTS: Age, BMI, AMH, peak estradiol levels, number of previous
fresh cycles, number of oocytes retrieved and number of blastocysts were
similar in both the low and the normal Vitamin D level groups. Day 3 FSH
was higher in the normal Vitamin D group (6.6 vs 6.0 in the low Vitamin
D group). (p<0.05) Infertility diagnoses were similar in both groups with
the exception of more cases of unexplained infertility in women with a
normal Vitamin D level (p<0.01). Vitamin D levels were deficient in 56%

of Caucasians and 80% of non-Caucasians (p<0.01). However, LBR was
similar in both ethnic groups regardless of the Vitamin D level. (29% LBR
in both deficient and non-deficient Caucasians vs 27% and 32% LBR in
non-Caucasians respectively. (p-value ¼ N.S.) All women had similar
LBR regardless of their Vitamin D levels, cycle type or ethnic group (p-value
¼ N.S.) Gestational age at delivery and birth weight were not affected by the
Vitamin D levels.
CONCLUSIONS: Although non-Caucasian women had a higher preva-

lence of Vitamin D deficiency (80%), their LBR was statistically equiva-
lent to that of Caucasians. We cannot, however, conclude that Vitamin D
does not impact LBR since 56% of Caucasians were also deficient.
Further research is needed to identify confounding factors and to deter-
mine if women would benefit vitamin D supplementation before initiating
IVF cycles.

P-29 Tuesday, October 31, 2017

SPERMANEUPLOIDY IS ASSOCIATEDWITHWORSE
GENERAL HEALTH IN INFERTILE MEN. T. P. Kohn,a

A. W. Pastuszak.b aBaylor College of Medicine, Houston, TX;
bScott Department of Urology, Baylor College of Medicine,
Houston, TX.

OBJECTIVE: Numerous studies have examined the relationship between
male infertility and men’s health but most have not investigated specific
causes of infertility and their health impact. Herewe examine the relationship
between general male health and sperm aneuploidy.
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: We used the Charlson Co-Morbidity

Index (CCI) to assess and compare the health status of men with
abnormal sperm aneuploidy to five groups of men who received care
at an academic infertility clinic: men with normal sperm ploidy
(normal FISH), men with genetic abnormalities that may cause infer-
tility (Y-chromosome microdeletion (YCM) and chromosomal abnor-
malities), men presenting for infertility with varicocele (varicocele),
men with idiopathic infertility (idiopathic) and proven-fertile men.
Sperm ploidy was assessed using fluorescence in situ hybridization
(FISH). Genetic infertile men had proven Y chromosome microdele-
tions or abnormal karyotype. CCI for men with sperm FISH results
was completed via telephone survey and CCI for genetic infertile
men was extracted from intake forms. Men who were diagnosed
with a varicocele or idiopathic infertility had not conceived after 12
months. Men with varicoceles, men with idiopathic infertility, and
fertile controls completed the CCI in clinic. Fertile controls included
men who presented for vasectomy and had fathered a child in the
past 5 years.
RESULTS: 634 men were included in this analysis: 83 with an

abnormal sperm FISH results, 4 with a normal sperm FISH test, 28
with YCM, 21 with chromosomal abnormalities, 204 men with idio-
pathic infertility, 211 infertile men with varicocele, and 83 fertile con-
trols. Controlling for age, we explored infertility groups as a predictor
of elevated CCI score, and found that only men with abnormal sperm
FISH (p¼0.002) had increased risk of a higher CCI score. Men with
abnormal sperm aneuploidy were found to have the greatest age-
adjusted CCI score: 0.424. Men with YCM had an age-adjusted CCI
of 0.300; men with chromosomal abnormalities had an age-adjusted
CCI of 0.185; men with a varicocele had an age-adjusted CCI of
0.126; men with idiopathic infertility had a age-adjusted CCI of
0.226; and fertile men had an age-adjusted CCI of 0.139. Age also
increased the risk for a higher CCI score, with each additional year
raising the CCI by 0.0105 points (p¼0.009). Of note, 5% of men with
abnormal sperm aneuploidy and idiopathic infertility had a history of
malignancy, while no other group had greater than 1% of men with a
history of malignancy.
CONCLUSIONS: Men with elevated sperm aneuploidy have nearly dou-

ble the prevalence of general health issues, particularly malignancy, when
compared with men with infertility of other etiologies. These findings further
support the relationship between genetic causes of male infertility and gen-
eral health.
Supported by: AWP is a K12 scholar supported by a Male Reproductive

Health Research (MRHR) Career Development Physician-Scientist Award
(Grant # HD073917-01) from the Eunice Kennedy Shriver National Institute
of Child Health and Human Development (NICHD) Program. This work is
also supported in part by the Burnett Research Fund
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IDENTITY AND FERTILITY DISTRESS: THE EFFECT
OF RACE, RELIGION, AND SOCIOECONOMIC
STATUS ON COPING WITH MALE INFERTILITY.
E. Noncent,a A. K. Lawson,b G. Mendoza,c

R. E. Brannigan,d E. E. Marsh.e aNorthwestern University, Feinberg School
of Medicine, Chicago, IL; bNorthwestern University, Chicago, IL; cStretch
School of Medicine- Loyola University, Maywood, IL; dUrology, North-
western University, Feinberg School of Medici, Chicago, IL; eObstetrics and
Gynecology, University of Michigan, Ann Arbor, MI.

OBJECTIVE: To identify racial, religious and socioeconomic (SES) group
differences in patterns of distress, appraisal and coping in male fertility pa-
tients.

DESIGN: Questionnaire study.
MATERIALS AND METHODS: Male subjects aged 27-54 were re-

cruited through outpatient infertility clinics. Exclusion criteria included
cancer history, history of vasectomy or non-English speaking. Participants
completed a consent form, as well as study materials including a health lit-
erary test, demographics, the Fertility Problem Inventory (FPI), the
Appraisal of Life Events (ALE) and the revised Ways of Coping scale
(WOC). A trichotomous race variable was created for this study to facilitate
group comparisons. Chi square analysis was used to assess relationships
among variables.

RESULTS: 98 patients (mean age ¼ 36.01, SD¼ 4.98) consented to the
IRB approved study. Most participants were married (96.9%), college
educated (82.7%), without children (80.6%), with an annual income >
$150,000 (52.0%), and with insurance coverage for infertility (69.4%).
53 patients identified as White (non-Hispanic), 18 identified as Black,
20 as Asian, and 7 as some other racial ethnic group. Differences were
found in terms of education (p < .05) with fewer White men (37.7%)
having any graduate education as compared to Black men (55.6%) and
Asian men (55.0%). Group differences (p < .001) were found in religious
affiliation with the most common for White men being Catholicism
(40.0%), Christian (100%) for Black men, and Hindu (27.7%) for Asian
men; the relationship between religious affiliation and education was
also significant (p < .01). Group differences were found in terms of
exposure to infertility: Black men learned about infertility from televi-
sion more than other groups, more Black men (61.1%) had previously
seen a urologist, Jewish men were most likely to know someone who
had undergone fertility treatment, and Asian men were least like to
know someone in their family who had undergone fertility treatment (p
< .05). No significant group differences were noted for FPI, ALE, or
WOC subscales.

CONCLUSIONS: These results suggest that a racially diverse sample does
not guarantee diversity in SES, religion or other demographic factors. This
phenomenon in our study population could have masked group differences
in appraisal, distress & coping. Careful consideration of these masking fac-
tors, and of clinical assumptions that can color treatment approach is
necessary.

Supported by: Northwestern University, Departments of OBGYN and
Urology
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EVALUATION OF QUALIFICATION CRITERIA FOR
ASSISTED REPRODUCTIVE TECHNOLOGY AMONG
INFERTILE COUPLES AFTER EXPANSION TO
VETERANS. J. S. Jue, R. Ramasamy. Department of Urol-
ogy, University of Miami Miller School of Medicine, Miami, FL.

OBJECTIVE: To evaluate the in vitro fertilization (IVF)/intracytoplasmic
sperm injection (ICSI) qualification criteria for the MilCon-VA Appropria-
tions bill (#IVF4VETS), which included an amendment to extend ART eval-
uation and treatment to the veterans.

DESIGN: Males seen at the Miami VA Urology clinic for infertility were
prospectively assessed for extent of fertility work-up and eligibility for IVF
treatment.

MATERIALS AND METHODS: The total number of male veterans
evaluated for infertility, referred for IVF/ICSI treatment, and accepted
for IVF/ICSI was obtained since the passage of the bill in 2017. Each
of these patients received a complete history and physical exam, hormonal
evaluation, and semen analysis. We excluded female factor infertility and

evaluated causes of male factor infertility. Couples qualified for IVF
referral if the male satisfied the following 5 criteria: 1) veteran deemed
infertile by a Provider for Infertility, 2) referring provider reviewed and
verified the diagnosis, 3) Veteran has service connected conditions
causing infertility, 4) Veteran married to someone of the opposite gender,
5) Male has testicular tissue with sperm and female has a uterus and at
least one viable ovary.
RESULTS: From January 2017 - April 2017, a total of 49 patients were

seen for male factor infertility. A total of 6 couples qualified for IVF referral
based on clinical examination. Of these, 3 patients were azoospermic while 3
were severely oligospermic. Unfortunately, only 1 /6 couples (6%) was
granted to receive ART. All of these couples were eligible for ARTand qual-
ified for 4/5 criteria - the one criteria that 5 of 6 couples did not qualify was
lack of service connection.
CONCLUSIONS: Despite the passage of the Fertility Counseling and

Treatment amendment, few of the qualified veterans and spouses will
be eligible to receive ART due difficulty in proving service connection
to their infertility. Practitioners and patients should be educated and
counseled on the specifications of this bill and the qualification
criteria.
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GESTATIONAL CARRIERS: THE DEMOGRAPHICS
BEHIND A FREQUENTLY OVERLOOKED
POPULATION. A. Kaing,a E. W. Scibetta,a S. L. Gaw,b

R. Rao,a Y. Afshar,a C. S. Han,c L. D. Platt.c aOb/Gyn, Univer-
sity of California, Los Angeles, Los Angeles, CA; bOb/Gyn, University of
California, San Francisco, San Francisco, CA; cOb/Gyn, Center for Fetal
Medicine and Women’s Ultrasound, Los Angeles, CA.

OBJECTIVE: The purpose of this study is to elucidate the demographic
characteristics of patients selected as gestational carriers (GCs) in clinical
practice.
DESIGN: Retrospective cohort study of GC patients at a high volume,

maternal fetal medicine practice in Los Angeles, California.
MATERIALS AND METHODS: Data from GC pregnancies between

January 2012-December 2016 were reviewed for demographic information.
Key variables assessed from each GC pregnancy were age at time of surro-
gacy, weight, ethnicity, employment status, gravidity, parity, and presence
of multifetal gestation. Data were analyzed with one-way test of proportions
or chi-squared analysis to compare demographic outcomes of the GC popu-
lation to that of pregnant women in Los Angeles County (LAC) as deter-
mined by the Maternal Infant Health Assessment survey from 2013-2014.
RESULTS: To date, 104 GC patient records were reviewed. The mean age

of the GC population was 30.8 � 4.67 years (yrs), with maximum age of 41
yrs. The majority of GCs (78.9%) were <35 yrs old, but 21.2% were
advanced maternal age (AMA). Among AMA women, 13.5% were 35-37
yrs, 5.8% were 38-40 yrs, and 1.9% were 41-42 yrs old. The proportion of
AMA patients in the GC and LAC populations was not significantly different
(21.1% vs. 22.1%, p¼ 0.81). Mean weight of this population was 158 � 28
pounds, with maximum weight of 258 pounds. BMI data was not reported
due to limited availability of height measurement in this cohort. Most GCs
were either Caucasian (52.8%) or Hispanic (38.2%), and only 3.4% identified
as Asian. Compared to LAC, GCs had a significantly lower proportion of His-
panics (34% vs. 57%, p<0.001) and Asians (3% vs. 16.7%, p¼0.007), but a
significantly higher proportion of Caucasians (47% vs. 18.5%, p<0.001).
Fourty-nine percent of GCs reported unemployment. Chi-squared analysis
found GC ethnicity was independent of employment status. Five GCs
(3.9%) were nulliparous and 7 GCs (6.7%) were grand-multiparous. Multi-
fetal gestations accounted for 36.5% of GC pregnancies, of which 13.5%
were higher-order multiples.
CONCLUSIONS: In this study population, GCs reflected the LAC popu-

lation in overall maternal age, but differed in ethnic distribution, with Cauca-
sian predominance in the GC population. GCs included both women of very
AMA and women who were nulliparous. About half of GCs were otherwise
unemployed and one-third resulted in multi-fetal gestations. This data brings
into question the ethical and practical standards utilized in the selection of
GCs, the characteristics of those women who volunteer, the choices made
by the intended parents, and the number of embryos transferred by the infer-
tility specialists. Additional research is necessary to further clarify these is-
sues, address their implications, develop more specific guidelines, and
optimize GC pregnancy outcomes for both mother and fetus.
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THE POOR QUALITY OF WOMEN’S SLEEP
NEGATIVELY INFLUENCES FERTILIZATION RATES
IN ASSISTED REPRODUCTIVE TECHNOLOGY.
S. Akamatsu,a J. Otsuki,a M. Fujii,a N. Enatsu,b Y. Tsuji,a

T. Iwasaki,a M. Shiotani.a aHanabusa Women’s Clinic, Kobe, Hyogo, Japan;
bKobe City Medical Center West Hospital, Kobe, Hyogo, Japan.

OBJECTIVE: The purpose of this study was to explore the association be-
tween the quality of women’s sleep and outcomes in assisted reproductive
technology

DESIGN: A questionnaire survey study
MATERIALS AND METHODS: A survey questionnaire was conduct-

ed during June and July 2016, involving 208 patients, who had under-
gone Assisted Reproductive Technology (ART) treatment and
consented to fill out a questionnaire. The Pittsburgh Sleep Quality Index
(PSQI) ranging from level 0 to 21 was used to evaluate quality of sleep,
by measuring subjective sleep quality, sleep latency, sleep duration,
habitual sleep efficiency, sleep disturbances, use of sleeping medication,
and any related daytime dysfunction during the previous month. The
questionnaire also included questions regarding their duration of infer-
tility, sensitivity to cold (especially in the extremities, such as feet
and hands), job classification such as full-time, part-time or shift-
work, and occasional and/or moderate alcohol consumption. The PSQI
was divided into three categories: a total score of ‘‘5’’ or less indicated
no sleep difficulties; ‘‘6-8’’ indicated mild difficulties; ‘‘9’’ or more indi-
cated severe difficulties. Based on the collected responses to the above
questions, a statistical comparison of ART outcomes, in three PSQI cat-
egories, was performed by Mann-Whitney U test and chi-square test.
Logistic regression analysis was subsequently conducted to assess the
association of the conditions in the questions with ART outcomes, as
represented by fertilization rates per ovum pick-up and blastocyst devel-
opment rates.

RESULTS: The percentage of patients with a total score of ‘‘5’’ or less
(Group A) was 65.1% (136/209), with a total score of ‘‘6-8’’ (Group B)
was 26.8% (56/209), and a total score of ‘‘9’’ or more (Group C) was
8.1% (17/209). Fertilization rates among the retrieved oocytes in Groups
A, B and C were 67.1%, 63.1% and 48.6% respectively and a statisti-
cally significant association between PSQI categories and fertilization
rates was detected (p¼0.0018). Blastocyst development rates among
the fertilized oocytes in Groups A, B and C were 62.9%, 57.1% and
48.4% respectively. The statistical difference of p¼0.087 narrowly
missed a technical classification of statistically significant. Logistic
regression analysis identified that a lifestyle PSQI score of ‘5’ or less
and occasional and/or moderate alcohol consumption were significant
predictors of successful fertilization.

CONCLUSIONS: Our survey questionnaire found that a low quality
of sleep has a negative impact on fertilization rates. Good sleep patterns
can be one of the important daily habits for patients to improve their
response to fertility treatments and increase their chances of pregnancy.
Interestingly, occasional and/or moderate alcohol consumption had a
positive impact on fertilization. This may be due to the beneficial ef-
fects of a moderate amount of alcohol, such as stress-relief and
sleep-induction.
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ASSISTED REPRODUCTIVE TECHNOLOGY
OUTCOMES IN AFRO-CARIBBEAN PATIENTS.
A. Wiltshire,a C. Roman-Rodriguez,b L. Ghidei,c

L. M. Brayboy.c aDepartment of Obstetrics and Gynecology,
Morehouse School of Medicine, Atlanta, GA; bDepartment of Obstetrics
and Gynecology, Women & Infants Hospital, Providence, RI; cDepartment
of Obstetrics and Gynecology, Women and Infants Hospital/Alpert Medical
School, Providence, RI.

OBJECTIVE: To assess the causes of infertility and ART outcomes in
women of African descent living in the Caribbean and Bermuda.

DESIGN: Cross-sectional study comprised of a questionnaire-based sur-
vey administered to providers who care for women undergoing ART in the
Caribbean and Bermuda.

MATERIALS AND METHODS: After an Internet search for infertility
clinics in the Caribbean and Bermuda, a total of 8 clinics within 6 different

islands were located. The primary physician at each site was contacted via
email and invited to contribute to the study. A questionnaire from the Deer-
field Institute (Audibert et al 2015) was adapted to meet the aims of our study
with their permission. The invitation document included a detailed descrip-
tion of the study, a draft of the questionnaire for their review and documen-
tation of IRB exemption status. Questionnaire responses are currently being
collected and placed in a REDCap database.
RESULTS: Our data indicate that Afro-Caribbean women presenting

for infertility care most commonly present with secondary infertility.
The most common etiologies of infertility reported were diminished
ovarian reserve (40%), male factor (35%), ovulatory dysfunction (35%),
endometriosis (20%), and uterine factor (20%). In Afro-Caribbean domi-
nant nations, standard IVF is more commonly performed (50%). In
Latino-Caribbean dominate nations IVF + ICSI is more dominantly per-
formed (99%). All standard IVF and IVF +ICSI cycles consist mostly
of fresh (90%) autologous (99%) embryos. Out of the total sample, the
average number of embryos transferred per cycle for all age groups is 2.
Preimplantation genetic screening is not commonly performed (average
of once every 3 months). The average live birth rate for women ages
%34 is 71%. The average live birth rate for those ages 35-42 is 28%.
The most important factors reported that hinders patients from cycling
is coping emotionally with poor ovarian response and cost. The biggest
restraint to infertility care, in general, is cost and lack of local IVF centers
in all islands. In describing the past 5 years, patient volume for infertility
care was described to have increased.
CONCLUSIONS: Understanding the effect of ethnicity on infertility care

has become increasingly important as the nation’s multiracial and minority
sub-populations continue to grow. Thus far, our study shows that Afro- Carib-
bean women receiving infertility care in the Caribbean have better ART out-
comes compared to African-American women in the US. Data collection is
still in progress.
Reference:
1. Audibert C, Glass D. A global perspective on assisted reproductive

technology fertility treatment: an 8-country fertility specialist survey.
Reprod Biol and Endocrinol. 2015;13:133.

Supported by: K12HD000849 Reproductive Scientist Development
Program
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RISK FACTORS FOR PREMATUREOR EARLYMENO-
PAUSE: A COMPARATIVE STUDY BETWEEN UNITED
STATES AND SOUTH KOREAN WOMEN. S. Choe,a

Y. Kim,a I. Kang,a C. Sim,a J. Heo,a Y. Koh,a M. Koong,b

T. K. Yoon,c D. Park,d Y. Lee,e J. Kim,f M. Kim.g aCHAUniversity, College
of Medicine, Seoul, Korea, Republic of; bCHA University School of Medi-
cine, Seoul, Korea, Republic of; cFertility Center, CHA Gangnam Medical
Center, College of Medicine, Seoul, Korea, Republic of; dGangnam CHA
Infertility Center, Seoul, Korea, Republic of; eCHA Fertility Center, Seoul,
Korea, Republic of; fCHA University, Seoul, Korea, Republic of; gCHA
Fertility Center, Seoul Station, Seoul, Korea, Republic of.

OBJECTIVE: To explore and compare the trends of premature or early
menopause (PEM, menopause before age of 45)among different ethnic
groups of the US and Korea using nationally representative population
data collected by similar survey method.
DESIGN: A retrospective study using population-based data.
MATERIALS ANDMETHODS: We used data of the National Health and

Nutrition Examination Survey (NHANES, 1999- 2014) and the Korean Na-
tional Health and Nutrition Examination Survey (KNHANES, 2007-2012).
Premature or early menopause (PEM) is generally defined as having final
menstruation before age of 45. The information of age at menopause was ob-
tained only in participants who reported to be ’naturally menopaused’. All
the women who responded ’iatrogenic menopause’, history of hysterectomy
(both in the NHANES and KNHANES) or bilateral oophorectomy (only in
the NHANES) before age of 45 years were not included. Body mass index,
level of education, relative household income, parity, early menarche (before
age of 12) and smoking (started before 40) were included in the analyses with
ethnic stratification. To compare the relative strength of various risk factors,
odds risk per adjusted standard deviation (Hopper et al., 2015) for PEM of
each variable was calculated.
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RESULTS: In the final analyses, 9,769 US women and 9,828 Korean
women who met the inclusion criteria (aged 45 years or older, born in
1920-1969 and available menstrual history) were included. Prevalence
of early menopause was lowest in non-hispanic white women and highest
in Korean. For non-hispanic black women, underweight was associated
with higher risk of early menopause (adjusted OR¼3.27, 95% CI: 1.28,
8.35). On the other hand, non-hispanic white showed higher risk of early
menopause in obese group (adjusted OR¼1.69, 95% CI:1.09-2.63).
Adjusted odds ratio per standard deviation revealed middle school or
lower education (adjusted OR: 1.11-1.95) and relative household income
of lowest quartile (adjusted OR: 1.02-1.79) were generally associated
higher risk of PEM. The risk of PEM was generally lowest in normal
body weight group and increased in underweight in all groups except His-
panic US women.

CONCLUSIONS: Lower socioeconomic status and underweight were
generally associated higher risk of PEM in both US and Korean women. Un-
derstandings of these risk factors may attribute to more generalizable predic-
tion and effective prevention of earlier menopause.

Reference:
1. Hopper JL. Odds per adjusted standard deviation: comparing

strengths of associations for risk factors measured on different scales
and across diseases and populations.Am J Epidemiol. 2015 Nov
15;182(10):863-7.

Supported by: This work was supported by Korean National Research
Foundation of Korea grant (NRF-2016R1D1A1B03933410) funded by the
Korean Government.
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A NOVEL CONTRACEPTIVE VAGINAL RING
RELEASING NESTORONE AND ESTRADIOL DOSED
CONTINUOUSLY: PHARMACOKINETICS FROM A
DOSE FINDING STUDY. A. Edelman,a R. Sitruk-Ware,b

N. Kumar,c J. Jensen.a aOb/Gyn, OHSU, Portland, OR; bPopulation Council,
New York, NY; cCenter for Biomedical Research, Population Council, New
York, NY.

OBJECTIVE: As part of a program to develop a novel estradiol-releasing
contraceptive vaginal ring (CVR), we evaluated and compared the pharmaco-
kinetic (PK) profile of CVRs releasing Nestorone (NES) combined with one
of three different estradiol (E2) doses.

DESIGN: Prospective, double-blind, randomized, multi-centered study to
evaluate several aspects of a 90-day CVR releasing NES [200mg/day] plus
E2, either 10mg/day, 20mg/day, or 40mg/day in healthy reproductive-age
women with regular cycles.

MATERIALS AND METHODS: All subjects provided blood samples
twice weekly for NES and E2 levels during the first 60 days (ring 1)
and the last 30 days of ring 2 use, and a subset underwent formal PK as-
sessments at ring initiation, ring exchange (limited PK), and study
completion.

RESULTS: The main study enrolled 197 women; of which 22 participated
in the PK substudy. Baseline characteristics between the main and PK sub-
jects were comparable, with an average BMI of 25.8 kg/m2 (SD 4.3). In
the PK substudy, all three rings showed similar NES PK: mean area under
the curve (AUC) 34,181 pg*day/mL; concentration maximum (Cmax) 918
pg/mL; time to maximum concentration (Tmax) 3.5 hours. For E2, the
Cmax occurred at 2 hours, was significantly higher with the 20 ug/day ring
(mean 390 pg/mL; 10ug/day, 189 pg/mL, p ¼ .003; 40 ug/day, 189 pg/mL,
p < 0.001), and declined rapidly to % 50 pg/mL for all doses by 24 hours.
For all subjects, the median E2 levels remained under 35 pg/mL during treat-
ment.

CONCLUSIONS: PK parameters of NES were not affected when paired
with three different doses of E2, but E2 levels from all three doses were lower
than anticipated and no dose response was observed. Higher dosing levels of
E2 need to be studied.

Supported by: The authors have developed this abstract as part of the
CCTN012 writing group. NICHD Contraception Clinical Trial Network
HHSN275200403378I, OHSU Oregon Clinical & Translational Research
Institute (NIH NCRR 1 UL1 RR024120), the OHSU Bioanalytical Shared
Resource /Pharmacokinetics Core, Biomarkers Core Laboratory of

Columbia University’s Irving Institute for Clinical and Translational
Research (NIH UL1 TR000040), and the work conducted at the Popula-
tion Council. The content of this publication is the sole responsibility
of the authors and does not necessarily represent the official views of
the NIH.
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THE EFFECTS OF THE ETONOGESTREL
0.12MG/ETHINYL ESTRADIOL 0.015MG VAGINAL
RING (NUVARING�) ON INFLAMMATORY
BIOMARKERS. T. Kimble,a A. Thurman,a

R. Fichorova,b D. Archer.a aCONRAD/Eastern Virginia Medical School,
Norfolk, VA; bBrigham and Women’s Hospital, Harvard Medical School,
Boston, MA.

OBJECTIVE: Certain types of hormonal contraception have been associ-
ated with alterations of the inflammatory balance which is of concern due to
known association of proinflammatory activation with risk of HIV. We inves-
tigated how the use of NuvaRing� alters biomarkers of inflammation in the
vaginal compartment.
DESIGN: This is a prospective, open-label, nonrandomized study

approved by the Institutional Review Board of EVMS. Participants served
as their own controls. Subjects were women (age 18-45). We evaluated cer-
vico-vaginal biomarkers of inflammation at two visits (V) before ring use
(V1¼10 to 7 days before and V2¼on the day of ring insertion) and at three
visits after ring insertion (V3¼7-10 days, V4¼3 weeks and V3¼3 months
post ring insertion).
MATERIALS ANDMETHODS: We collected a cervical-vaginal lavage

(CVL) for quantitation of concentrations of inflammation-associated im-
mune biomarkers (Interleukins (IL-8, IL-1b, IL-6, and IL-10)), IL-1 re-
ceptor antagonist (IL1-RA), Tumor Necrosis Factor-a (TNFa), and
Intracellular Adhesion Molecule (ICAM-1). The levels of immune medi-
ators from Visit 1 and Visit 2 were averaged and the mean was used as the
baseline to compare Visits 3, 4 and 5. Descriptive statistics were ex-
pressed as mean and standard deviation. Significance was detected at p
value<0.05.
RESULTS: There was a significant decrease in ICAM-1 from base-

line compared to subsequent visits with p value 0.02. IL1-RA was
significantly increased (p value < 0.001). Variations from baseline
of the remaining inflammatory markers were not statistically
significant.
CONCLUSIONS: There was a significant decrease in ICAM-1 from base-

line. ICAM-1 serves as the counter-receptor for leukocyte function-associ-
ated antigen-1 and is considered an inflammatory biomarker. IL-1RA does
not induce a responsewhen it binds to IL-1 receptors and is generally thought
to be an anti-inflammatory decoy of IL-1b and IL-1a, acting as an immune
modulator against endotoxin-induced injury. The decrease in ICAM-1 and
concomitant increase in IL-1RAwith Nuvaring use suggest that this contra-
ceptive intravaginal ring may enhance the anti-inflammatory milieu in the
vaginal compartment.
Supported by: Merck Pharmaceuticals provided support for this study.
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CONTRACEPTIVE CHOICE AMONG YOUNG
CANCER SURVIVORS: WHAT DO PATIENTS
VALUE?. T. N. Hadnott,a S. Stark,a A. C. Medica,a

B. W. Whitcomb,b I. Su.a aUC San Diego, La Jolla, CA; bBios-
tatistics and Epidemiology, University of Massachusetts Amherst, Amherst,
MA.

OBJECTIVE: Rates of contraception and use of highly effective
methods in young, female cancer survivors are lower than those of the
general reproductive-aged female population. Patient-important factors
in contraceptive decision-making in young female cancer survivors are
needed to develop interventions, but remain unknown. We examined asso-
ciations between self-reported reasons for contraceptive choice and
method used.
DESIGN: Cross sectional study.
MATERIALS AND METHODS: Participants were 18-41 year old fe-

male survivors of cancers diagnosed at ages 15-35, and had completed
primary cancer treatment at enrollment in the Window study on ovarian
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function. 480 women at risk of unintended pregnancy were included,
excluding those pursuing pregnancy, with no heterosexual intercourse in
the prior year, and/or hysterectomy. Participants completed online ques-
tionnaires, including contraception questions derived from the National
Survey for Family Growth and the Behavioral Risk Factor Surveillance
System. Fisher’s Exact test was used to examine the association between
self-reported primary reason for contraceptive choice and use of highly
effective (WHO Tiers I/II) versus less effective (WHO Tiers III/IV)
methods. Post-hoc pairwise comparisons used Chi-square or Fisher’s
Exact tests.

RESULTS: The mean age of participants was 33.2+4.9 years with
7.6+5.4 years since cancer diagnosis. 83.9% of participants used contracep-
tion, including 146 (36.3%), 94 (23.4%), 118 (29.5%), and 44 (11.0%) us-
ing WHO Tier I, II, III, and IV methods, respectively. Women using highly
effective methods were more likely to cite ease of use, favorable cost, con-
traceptive efficacy, or menstrual pattern as the primary reason for contra-
ceptive choice, compared with women who used less effective methods
(Table). Women who used Tier III/IV methods were more likely to cite
ease of obtaining method or lack of hormones as influencing their choice.
Side effects, STI prevention, and partner preference were not associated
with method. Among women who did not use contraception, common pri-
mary reasons for non-use were perceived infertility (32.6%) and desired
future pregnancy (9.5%).

CONCLUSIONS: Significant proportions of young cancer survivors are
not using contraception or using less effective methods, increasing risks of
unintended pregnancy. Self-reported reasons for contraceptive choice differs
between women who use methods of higher versus lower efficacy. These fac-
tors may inform development of interventions to improve highly effective
contraception use in this population.

Self-reported primary reason for contraceptive choice by World Health

Organization (WHO) Tier

Tier I/II
Method
(n ¼ 240)

Tier III/IV
Method
(n ¼ 162)

Easy to obtain* 8 (3.3) 21 (13.0)
Easy to use* 50 (20.8) 12 (7.4)
Favorable cost/insurance coverage* 9 (3.8) 1 (0.6)
Contraceptive efficacy* 62 (25.8) 9 (5.6)
Favorable side effect profile 23 (9.6) 23 (14.2)
Lack of hormones* 50 (20.8) 77 (47.5)
Menstrual cycle changes* 16 (6.7) 0
Partner preference 5 (2.1) 3 (1.9)
Sexually transmitted infection (STI)

prevention
5 (2.1) 3 (1.9)

None of the above 12 (5.0) 13 (8.0)

Tier I: sterilization, intrauterine devices, implants. Tier II: combined hor-
monal contraceptives,progestin only contraceptives,lactation amenorrhea
method. Tier III: condoms, diaphragm, fertility awareness. Tier IV: with-
drawal, spermicide

References:
1. Centers for Disease Control and Prevention. National Survey of Family

Growth. Available from URL: https://www.cdc.gov/nchs/nsfg/. Ac-
cessed February 12, 2017

2. Daniels K, Daugherty J, Jones J. Current contraceptive status among
women aged 15-44: United States, 2011-2013. NCHS Data Brief.
2014: 1-8

3. Daniels K, Daugherty J, Jones J, MosherW. Current Contraceptive Use
and Variation by Selected Characteristics Among Women Aged 15-44:
United States, 2011-2013. Natl Health Stat Report. 2015: 1-14

Supported by: NIH HD080952-03, California Breast Cancer Research
Program 20OB-0144

P-39 Tuesday, October 31, 2017

CONTRACEPTIVE CHOICES AND MENSTRUAL
PATTERNS IN HIGH LEVEL FEMALE
ATHLETES. L. E. Verrilli,a M. Landry,a H. Blanchard.b
aDepartment of Obstetrics and Gynecology, University of Wis-
consin, Madison, WI; bSchool of Medicine and Public Health, University of
Wisconsin, Madison, WI.

OBJECTIVE: This is an ongoing study that seeks to characterize con-
traceptive choices among Division 1 Female Athletes and influencers of
this choice. To date, there are no large studies that investigate contracep-
tive use and preference among elite female athletes or their subjective
assessment of menstrual cycle effect on their sports performance. We hy-
pothesized that female athletes’ primary birth control and menstrual regu-
lation method is oral contraceptives and that their access and exposure to
contraceptive options comes predominantly from within the athletic
department.
DESIGN: This is a descriptive online survey study.
MATERIALSANDMETHODS: This survey was distributed to 455 Di-

vision 1 Female athletes at the University of Wisconsin via an online
platform over a three week period. Initial statistical analysis was per-
formed in STATA by the Obstetrics and Gynecology statistics team.
Data collection is still underway so results are considered preliminary
at the time.
RESULTS: Response rate was 49% with a total of 224 respondents.

The survey is still ongoing at this point. The women are between ages
18-23 and with a BMI mean of 22 and range of 15-43. The athlete re-
spondents were from 10 different sports with Rowing and Track and
Field being the highest responders (41% and 15%, respectively). The
majority (67%) of women are sexually active with male partners. 40%
of female athletes receive information about OCP’s from their athletic
department and 35% of respondents are directly offered OCP’s from
the athletic department. Most athletes, regardless of sport, use oral con-
traceptives (57%), however, most of these women do not desire preg-
nancy for at least seven years (60%). In addition, 50% of women
report that their athletic performance is worse with menses while only
30% have considered a hormonal IUD and only 9% of athletes have a
hormonal IUD in place.
CONCLUSIONS: The preliminary analysis supports the hypothesis that a

plurality of female athletes rely on oral contraceptive pills for contraception
and menstrual regulation. Interestingly, our data reveals that the athletic
department is the disproportionate source of information and access to
OCPs over other contraceptive options. In addition, many women report
worse performance while menstruating but have not considered long acting
reversible contraception. These data provide an opportunity to educate
both athletes and athletic departments about different forms of contraception
and menstrual regulation in female athletes.
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AN UPDATE: LONG ACTING REVERSIBLE CONTRA-
CEPTION KNOWLEDGE, PERCEPTIONS AND PRAC-
TICES AMONG CURRENT US OBSTETRICS AND
GYNECOLOGY RESIDENTS. J. C. Dawkins,a

G. K. Lewis,a E. O. Thomas,a A. Harrington.b aObstetrics and Gynecology,
Rochester Regional Health, Rochester, NY; bObstetrics and Gynecology,
University of Rochester Medical Center, Rochester, NY.

OBJECTIVE: To evaluate the knowledge, perception and practice of Long
Acting Reversible Contraception (LARC) among current Obstetrics and Gy-
necology Residents in the USA.
DESIGN: Web based cross sectional study involving residents

enrolled in ACGME accredited Obstetrics and Gynecology Programs
in the USA. The LARC included were the Hormonal IUD (Mirena, Li-
letta, Kyleena and Skyla), the Copper IUD and the Etonogestrel subder-
mal implant.
MATERIALS AND METHODS: Data was collected using Survey-

Monkey. Results were analyzed using descriptive statistics and
SPSS 24 for statistical tests. Differences in year of training,
geographical location & the presence of a family planning rotation
were compared.
RESULTS: There were 521 respondents (34.6%)from a pool of 1505 res-

idents in 68 programs, from 37 states, representing all four postgraduate
years and US regions. The majority (99%) had received didactic or simula-
tion training on LARC placement, 98% had already placed a LARC, 97.4
% were moderately to extremely confident in their counseling ability, and
more than 99% would recommend a different contraception method, regard-
less of year of training, geographical region or religious affiliation of pro-
gram. A total of 53% reported using a mobile device app to aid in
knowledge and practice.
The Hormonal IUD (specifically MIrena) was the most placed

among multiparas and in other medical conditions. The etonogestrel
subdermal implant was most favored for nulliparas. Perceived barriers
affecting LARC uptake were patients’ negative beliefs and prior
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experiences (53%), financial (lack of patient insurance or provider
reimbursement (45.8%), and institutional or state restrictions affecting
LARC provision (10.7%.). Respondents highlighted that factors facili-
tating LARC uptake included increased coverage for immediate post-
partum/pregnancy loss placement (30.5% ), Medicaid expansion with
the provision of low/no cost IUDs (27.1%), and increased resident
exposure due to dedicated family planning rotations/Ryan Programs
(13%).

CONCLUSIONS: Current US OBGYN residents are more confident in
their knowledge and skills in LARC placement compared to previous
studies1,2. Residents attribute their experience to the increased availability
of low or no cost IUDs and immediate postpartum placement, increased pub-
lic awareness and increased faculty support3,4. Technological advances such
as apps are important educational tools that can increase resident comfort and
confidence in providing evidenced based care.

References:
1. Westhoff C, Marks F, Rosenfield A. Residency training in contracep-

tion, sterilization, and abortion. Obstet Gynecol 1993 Feb;81(2):311-
314.

2. Tang J, Maurer R, Bartz D. Intrauterine device knowledge and prac-
tices: a national survey of obstetrics and gynecology residents. South
Med J 2013 Sep;106(9):500-505.

3. Turok DK, Gawron LM, Lawson S. New developments in long-acting
reversible contraception: the promise of intrauterine devices and im-
plants to improve family planning services. Fertil Steril 2016
Nov;106(6):1273-1281.

4. American College of Obstetricians and Gynecologists’ Committee on
Obstetric Practice. Committee Opinion No. 670: Immediate Post-
partum Long-Acting Reversible Contraception. Obstet Gynecol 2016
Aug;128(2):e32-7.
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EVALUATION OF A NOVEL UTERINE SOUND
SPARING APPROACH FOR COPPER INTRAUTERINE
DEVICE INSERTION. A. Abbas, M. K. Ali,
O. S. Abdalmageed, A. H. Yosef, A. M. Abdelkader,
O. M. Shaaban. Assiut Women’s Health Hospital, Assiut University, Assiut,
Egypt.

OBJECTIVE: To explore a novel and simplified approach for copper IUD
insertion without using uterine sound

DESIGN: Randomized controlled study (NCT02842177; Clinicaltrials.-
gov).

MATERIALS AND METHODS: Eligible women attended the Family
Planning Clinic requesting Copper IUD insertion for family planning
were counseled to participate if they didn’t have any contraindication
for insertion according to WHO eligibility criteria. Enrolled women
were randomized into 2 groups; group _ included women subjected to
classic approach for IUD insertion and group II included women had
IUD insertion using the uterine sound-sparing approach (USSA). This
approach utilized transvaginal ultrasound (TV/US) for assessment of
the uterine cavity length and position before IUD insertion without us-
ing uterine sounding. A follow-up visit was scheduled after the next

menses to detect late complications of IUD (displacement, expulsion,
and perforation). IUD placement was checked by TV/US and the dis-
tance between IUD and the end of endometrial line was measured.
The main study outcome was the ideal IUD insertion as defined when
IUD was clearly visualized by ultrasonography in a sagittal view and
the upper end located in the fundus and the lower end at the internal
os. The secondary outcomes included the rate of IUD insertion failure;
the duration of insertion, the difference in women’s satisfaction score at
the end of insertion, and the rate of late complications at the follow-up
visit. Wilcoxon rank sum test and Fisher’s exact test were utilized for
analysis of the outcomes.
RESULTS: Eighty-seven women were finally analyzed; 44 were in

group _ and 43 women in group __. Both groups were homogeneous re-
gard the age, parity, BMI, and the previous route of delivery. USSA
approach reported comparable successful insertions with classic
approach without statistically significant difference (91.3% vs. 93.5%;
p¼0.87).The ease score of IUD insertion was significantly higher in
the USSA group (median[IQR]: 8.75[8-9] vs 7.5 [6-8], p¼0.04). More-
over; significant shorter duration of insertion (mean�SD: 2.2�0.2 vs
3.9�0.2; p¼0.002) was reported in USSA group. Additionally, there
was a statistically significant difference in satisfaction score between
the study groups. The mean satisfaction scores were 6.12�1.7 in group
I and 8.23�1.54 in group II respectively (p¼0.0001). At the 4 weeks
follow-up; TV/US showed that all IUDs were in place in all women
without statistical significant difference in the mean distance between
the IUD and the end of endometrial line (2.1�0.5 vs 1.9�0.7mm;
p¼0.71).
CONCLUSIONS: Copper IUD can be inserted successfully without using

uterine sound provided utilizing TV/US prior to insertion. This approach
associated with greater ease at insertion for clinicians and greater women
satisfaction during insertion with shorter duration.
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CAN THE RESPONSE TO THREE MONTHS
IBUPROFEN IN CONTROLLINGHEAVYMENSTRUAL
BLEEDING WITH COPPER INTRAUTERINE DEVICE
BE PREDICTED AT BASELINE VISIT? A. Abbas,
M. K. Ali, A. H. Yosef, O. S. Abdalmageed, O. M. Shaaban. Assiut
Women’s Health Hospital, Assiut University, Assiut, Egypt.

OBJECTIVE: To examine the hypothesis that the clinical and ultrasono-
graphic data reported at baseline visit can predict the responsiveness of
ibuprofen in controlling heavy menstrual bleeding with copper intrauterine
device (IUD) at 3 months follow-up visit.
DESIGN: A prospective cohort study (NCT02580344, clinicaltrials.gov).
MATERIALS AND METHODS: The study included 128 women com-

plaining of heavy/prolonged menstrual bleeding with copper IUD. Demo-
graphic characteristics, menstrual bleeding pattern as well as uterine
volumetric measures and uterine Doppler blood flow indices related details
were recorded before intervention. Then the eligible women were asked to
receive ibuprofen 1200 mg per day for 5 days starting from first day of the
cycle for the next three menses. Seventy patients (54.68%) respond to
ibuprofen while 58 patients (45.31%) did not respond. To examine the

TABLE 1. Demographic characteristics associated with respondents

Variable
Number, Percent
( n¼521, %)

Postgraduate year of
training

PGY1 (129, 24.8%) PGY2 (130, 25.0%) PGY3 (168, 32.2%) PGY4 (94, 18.0%) -

Gender Male (66, 12.7%) Female (450, 86.4%) Other/Undisclosed
(5, 1.0%)

- -

Religious affiliation
affecting education
or provision of LARC

Yes (64, 12.3%) No (454, 87.1 %) Unsure (3, 0.2%)

RYAN Program Yes (219, 41.9%) No (302, 58.1%) -
Planned Subspecialty General practice

(299, 57.4%)
Oncology/REI/

Minimally Invasive/
Urogyn (96, 18.4%)

MFM/Pediatric
GYN (48, 9.2%)

Family Planning
(21, 4%)

Unsure
(57, 11%)

Region NorthEast (188, 36.1%) MidWest (119, 22.8%) Southwest/South
East (152, 29.2%)

West (62, 11.9%) -
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relationship between individual patient, clinical and ultrasonographic, char-
acteristics (at baseline visit) and ibuprofen responsiveness in controlling the
uterine bleeding with copper IUD at 3 months, while controlling for all
other characteristics, we estimated a maximum likelihood model using
multivariate linear regression. The model included all the variables re-
ported, on theoretical grounds, might affect the ibuprofen response. Then,
we represented the model’s b-coefficients and cleared them in the form of
odds ratios with 95% confidence intervals (CI). Finally; we constructed a
receiver operating characteristic (ROC) curves to evaluate the sensitivity,
specificity, positive and negative predictive values and accuracy of the po-
tential predictors revealed by logistic regression. We considered p<0.05 as
significant.

RESULTS: Women reporting higher number of bleeding days per
month (OR 4.06, 95% CI 1.63-10.13, p¼0.003), larger uterine volume
(OR 1.12, 95% CI 1.00-1.25, p¼0.04) and lower uterine Pulsatility in-
dex (PI) (OR 0.01, 95% CI 0.001-0.22, p¼ .-002 were likely to fail to
be controlled by ibuprofen. A ROC curve analysis demonstrated that
more than 7 days of menstrual bleeds clearly predicts the failure of
ibuprofen therapy with sensitivity (64%) and specificity (93.2%), while
for the uterine size, a volume more than 49 ml could predict the non-
response with sensitivity (80%) and specificity (71.8%) and a uterine
PI < 2.1 yielded 88% sensitivity and 85% specificity. A predictive
model was constructed to predict the responsiveness to ibuprofen, and
utilized the 3 prior predictors will have a 100% sensitivity, specificity
(55.3%) and accuracy (64%).

CONCLUSIONS:Women reporting bleeding days more than 7 per month,
high uterine volume and low uterine artery PI at the baseline visit may not
respond to ibuprofen in controlling the heavy menstrual bleeding associated
with copper IUD.
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LEVONORGESTREL CONTRACEPTIVE PATCH
CONFERRED NO SIDE EFFECT PROFILE DIFFER-
ENCES IN WOMEN OF DIFFERENT RACIAL
BACKGROUNDS. A. D. Greene,a K. Barnhart,b

B. Chen,c J. Jensen,d S. B. Teal,e C. L. Westhoff,f C. Dart,g

M. A. Thomas.a aObstetrics and Gynecology, University of Cincinnati,
West Chester, OH; bUPenn, Philadelphia, PA; cObstetrics & Gynecology,
Magee-Women’s Hospital, Pittsburgh, PA; dDepartment of OB/GYN,
OHSU, Portland, OR; eUniversity of Colorado, Aurora, CO; fObstetrics &
Gynecology, Columbia University Medical Center, New York, NY; gHealth
Decisions CRO+, Durham, NC.

OBJECTIVE: To determine if racial differences exist in the side effect pro-
file of 2 doses of progestin-only contraceptive patches.

DESIGN: Multi-center open label phase I/II randomized parallel group
study.

MATERIALS AND METHODS: Recruitment took place between
December 2010 and July 2012. Participants were characterized as White
or non-White, and randomized to either a 6.5mg or 12.5mg Levonorgestrel
(LNG) weekly contraceptive patch. Subjects used patches for 11 weeks
and were followed for one week post-treatment. They were evaluated for
patch effects on bleeding pattern, possible ovulation, likely ovulation, and
cervical mucus score at weeks 4, 11, and 1 week post-treatment.

RESULTS: 266 subjects were recruited; 119 enrolled and were random-
ized, with 65 Whites and 54 non-Whites. There were no differences between
the 2 dosing groups in ethnicity, marital status, education level, smoking his-
tory, alcohol use, body mass index (BMI), age, and height. Both groups were
analyzed; secondary analyses were done by subgroups (BMI <32 vs. BMI
>32). We found no difference between Whites and non-Whites in days of
bleeding or spotting, possible ovulation, likely ovulation, or poor cervical
mucus score. One week post-treatment, we found a statistically significant
difference in the mean number of days bleeding in the 6.5mg group (7.0
vs. 2.1, p¼0.02) and 12.5mg group (1.9 vs. 2.2, p¼0.04), with this significant
finding persisting in the lower BMI subgroup with the 6.5mg patch (p¼0.04)
and the 12.5mg patch (p¼0.01); however, these are likely not clinically sig-
nificant.

CONCLUSIONS: Irrespective of BMI, there were no side effect profile
differences during treatment between White and non-White participants
when looking at bleeding pattern, ovulation, and cervical mucus score

when using a low or high dose LNG patch. This is the first study to attempt
to determine racial differences in side effect profiles in a contraceptive trial.
Supported by: NICHD HHSN2752004033371
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NON-WHITE RACE IS ASSOCIATED WITH
INCREASED RATES OF EMERGENCY CONTRACEP-
TION USE IN YOUNG ADULT CANCER
SURVIVORS. A. C. Medica,a S. S. Stark,b

T. N. Hadnott,c I. Su,d B. W. Whitcomb.e aUniversity of California San
Diego, La Jolla, CA; bMoore’s Cancer Center, University of California San
Diego, La Jolla, CA; cReproductive Endocrinology and Infertility, UCSD,
San Diego, CA; dUC San Diego, San Diego, CA; eBiostatistics and Epidemi-
ology, University of Massachusetts Amherst, Amherst, MA.

OBJECTIVE: Recent data show suboptimal contraception in young fe-
male adult cancer survivors. We evaluated emergency contraception (EC)
use after cancer and factors associated with use.
DESIGN: Prospective cohort.
MATERIALS AND METHODS: Participants were recruited from cancer

registries, advocacy outreach, and fertility programs to theWindow Study on
ovarian function. Eligible women were age 18-40 at enrollment, age 15-35 at
cancer diagnosis, completed primary cancer treatment, had a uterus and at
least one ovary, and had been sexually activewith a male partner. Participants
completed an online questionnaire on family planning using questions
derived from the National Survey of Family Growth. Multivariable binomial
regression models tested associations between participant characteristics and
EC use, adjusting for confounding.
RESULTS: 616 participants had mean age 33.4+4.7 and mean years since

cancer diagnosis 7.5+5.3 years. The most common cancers were breast
(22%), Hodgkin lymphoma (18%) and leukemia (8%). The majority of par-
ticipants werewhite (73%); the remainder identified as Asian/Pacific Islander
(6%), mixed race (8%), American Indian (1%), black (2%) and other (8%).
76% reported non-Hispanic ethnicity. 156 participants (27%) reported use of
EC since cancer diagnosis. Among them, EC use occurred 1 (51%), 2 (29%),
or>3 times (21%). Indications for EC usewere ‘worry that their birth control
method did not work’ (43%), ‘did not use birth control’ (60%), and ‘other’
(6%). EC use was higher among those reporting non-white race than white
race (32% vs. 23%, p¼0.04) and those ages 18-30 compared to 31-40
(38% vs. 20%, p<0.0001). Lower EC use was associated with breast cancer
diagnosis compared to other cancers (13% vs. 29%, p¼0.002) and history of
chemotherapy (23% vs. 30%, p¼0.05). Hispanic ethnicity, income, educa-
tion and health insurance were not related to EC use. In multivariable anal-
ysis, results were similar to those of simple comparisons. Higher EC use
was associated with non-white race (PR¼1.34, 95%CI: 1.03-1.76) even after
adjustment for other risk factors including age and breast cancer diagnosis
(Table).
CONCLUSIONS: In this cohort of young adult cancer survivors, EC use

since cancer diagnosis was high. EC use was higher in non-white survivors
compared to white survivors, suggesting potential health disparities in family
planning among cancer survivors.

Unadjusted and Adjusted Prevalence Ratios (PR) for Ever Use of EC Since

Cancer Diagnosis

Unadjusted PR
(95% CI)

Adjusted PR
(95% CI)

White Reference Reference
Non-White 1.4 (1.1-1.9) 1.3 (1.0-1.8)
Age
18-24 1.3 (0.77-2.4) 1.1 (0.66-1.9)
25-30 1.7 (1.2-2.3) 1.5 (1.1-2.1)
31-35 Reference Reference
36-40 0.69 (0.47-1.0) 0.67 (0.46-0.99)
Breast Cancer Reference Reference
No Breast Cancer 2.2 (1.4-3.4) 1.7 (1.1-2.7)
Chemotherapy Reference Reference
No Chemotherapy 1.3 (1.0-1.7) 1.2 (0.93-1.6)
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GENETICSCREENINGBYSEQUENCINGTECHNOLOGY
TO PREDICT EMBRYO DEVELOPMENTAL COMPE-
TENCE OF THE MALE GAMETE. S. Cheung,
Z. Rosenwaks, G. D. Palermo. Reproductive Medicine, Weill
Cornell Medicine, New York, NY.

OBJECTIVE:We carried out a whole molecular karyotypewith gene copy
number variant (CNV) assessment to properly profile the male genome.

DESIGN: Whole genome assessment was carried out on spermatozoa of
men undergoingART by ICSI and subdivided according to their ability to carry
on a successful pregnancy and compared to those with an early miscarriage.

MATERIALS AND METHODS: Ejaculates were obtained from consent-
ing men and 2 donor specimens. FISH was performed on at least 1000 sperm
cells with a threshold of >1.6%. DNAwas extracted from �500 spermatozoa
per sample followed by PCR-based random hexamer amplification, yielding an
average DNA concentration of 580�348ng/ul and adequate for Next Genera-
tion Sequencing (NGS). CNVs were calculated by CASAVA and VarScan2.

RESULTS: The average male and female age was 38.3�7yrs and
37.5�5yrs, respectively. Six couples in 15 ICSI cycles achieved a clinical
pregnancy rate of 80%, defining the fertile group. Ten couples treated in
21 cycles achieved a pregnancy rate of only 23.8% that, however, resulted
in a first trimester pregnancy loss defining the infertile group. For those 2 co-
horts, sperm aneuploidy by FISH was comparable at 2.8% and 3.1%, respec-
tively. Whole genome sequencing, on the other hand, yielded an overall
aneuploidy of 4.0% for the fertile and 8.6% for the infertile group
(P<0.00001). Gene duplications were 2.3% in the control, progressively
increased to 8.4% in the fertile cohort, and reached 95% in the infertile
(P<0.00001). Similarly, gene sequencing deletions in the control at 4.4%
rose to 6.1% in the fertile and all the way to 92.5% in the infertile cohorts
(P<0.00001). Interestingly, for the fertile and infertile cohorts there was a
remarkable imbalance of DPY19L2 and ADAM3A, responsible for acro-
somal development and sperm-egg fusion, respectively. On the other hand,
in the infertile men, we identified additional genes such as HAUS1,
KIF4A, XRN1, and NLRP7, involved in centrosome integrity, spindle stabi-
lization, telomere maintenance, and trophoblast proliferation, respectively.

CONCLUSIONS: In infertile couples where standard tests fail to provide
information on male gamete competence, DNA sequencing provides a
comprehensive method for genetic assessment. Detection of CNV identifies
specific gene imbalances that may guide towards the appropriate ART pro-
cedure as well as predict a successful progression of pregnancy.
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A THOROUGH GENETIC ASSESSMENT ON THE
AGING MALE GAMETE. S. Cheung, Z. Rosenwaks,
G. D. Palermo. Reproductive Medicine, Weill Cornell Medi-
cine, New York, NY.

OBJECTIVE: To evaluate the role of paternal age on the occurrence of
sperm chromosomal aneuploidy as well as copy number variants (CNVs)
in relation to pregnancy outcome.

DESIGN: A genetic study was performed on spermatozoa of consent-
ing men from couples with recurrent pregnancy loss or ART failure,
unrelated by maternal age or semen parameters. FISH and/or Next
Generation Sequencing (NGS) was performed on sperm DNA.
Aneuploidy rates, CNVs and ICSI outcome of 7 age groups were
compared.
MATERIALS AND METHODS: Paternal ages were grouped as: 25-30,

31-35, 36-40, 41-45, 46-50, 51-55, and >55yo. On at least 1000 sperm,
FISH assessed for disomy and diploidy was carried out. DNA from �500
spermatozoa/sample was amplified by PCR-based random hexamer amplifi-
cation with a final concentration of 580�348ng/ul. CNVs were calculated by
CASAVA and VarScan2.
RESULTS: On 87 men, aneuploidy rate was highest for men in the

>55 age group at 9.6%. Among all ages, autosomal disomy rate was
more prominent in the >55yo men specifically for chromosomes 15
(1.7%) and 17 (1.2%) (P¼0.0001). Interestingly, we found that men
25-30 years old had the highest disomy rate for chromosome 21
(1.2%) (P<0.001). Gonosomal aneuploidy was not influenced by
paternal age. NGS aneuploidy confirmed that men in the older age
group had the highest CNVs at 7.3%, compared to the men 25-30 years
old, at 3.17% (P<0.05). Individual chromosome aneuploidy by NGS
was directly correlated to advancing male age, except for chromosome
21 (P<0.001), more prominent at 25-30 years of age. CNV analysis evi-
denced mutations in genes affecting transcriptional regulation (PTMA)
and chromatin stability (ZNF675) in later pre-implantation develop-
ment, as an effect of advancing paternal age. A total of 157 ICSI cycles
were also assessed and grouped according to paternal age. The fertiliza-
tion rate of 87.7% in the youngest age group and decreased to 46.0% in
the >55 age group (P<0.0005). Similarly, the clinical pregnancy rate
was highest in the 25-30 age group (81.0%), but nonexistent in the
>55yo men (P<0.05). Most importantly, pregnancy loss rates steadily
increased toward the 51-55 age range at 50.0% (P<0.05).
CONCLUSIONS: Male aging affects meiosis and increases aneu-

ploidy for most sperm autosomes except for 21, more prominent in
younger men. This may explain the incidence of Down Syndrome
with younger female partners. DNA sequencing technology may
better depict genomic imbalances in aging men and may explain their
impaired ability to fertilize and achieve a successful embryo
implantation.
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I. THE IMPACT OF AGE UPON ROUTINE SEMEN
ANALYSIS AND SPERM KINEMATIC
PARAMETERS. G. M. Estofan,a G. L. Veron,b

A. D. Tissera,c D. E. Estofan,a R. I. Molina,c

M. H. Vazquez-Levin.b aCIGOR, Cordoba, Argentina; bInstituto de
Biologia y Medicina Experimental, National Research Council of
Argentina (CONICET), Buenos Aires, Argentina; cLaboratorio de
Andrologia y Reproduccion (LAR), Cordoba, Argentina.

OBJECTIVE: Over the past decades, paternal age has increased, and
attention has been drawn to age effects on male reproductive potential.
This study aims to report the effect of age upon parameters from routine
semen analysis and Computer Assisted Sperm Analysis (CASA) kine-
matics (WHO 2010).

Routine & CASA Parameters & Age

Semen Parameter (units)
Correlated to Age

(n¼4,897)
G1 vs G4
(n¼288)

G2 vs G3
(n¼288)

<40 yr vs R40 yr ‘‘Whole’’
Population (n¼2,570)

<40 yr vs R40 yr ‘‘Selected’’
Population (n¼114)

Semen Volume (mL) U U U U
Sperm Motility (% motile sperm) U U U U U
Sperm Vitality (% live sperm) U U U U U
Sperm Morphology (% normal sperm forms) U
HOS Test (% membrane-intact sperm) U U U U
VSL (mm/s) U U U U
VCL (mm/s) U U U U U
VAP (mm/s) U U U U
BCF (Hz) U U
ALH (mm/s) U U U U U
MAD (Degrees) U U U
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DESIGN: A retrospective study carried out in men undergoing routine
semen analysis and CASA at LAR (8/2014-12/2016).

MATERIALS AND METHODS: Semen samples were obtained from
men for semen evaluation as part of routine andrology work-up
and CASA. Statistical analyses were done using GraphPad-InStat soft-
ware. Results were compared by means of Mann-Whitney or Kruskal-
Wallis tests.

RESULTS: The analysis done on 4,897 semen samples revealed a
negative correlation between age and routine semen parameters
(p<0.0001) and several CASA (p<0.005) variables (Table). When
semen samples were distributed in 4 age-groups (G1¼18-29;
G2¼30-39; G3¼40-49; G4R50 yr), G1 samples had higher (p<0.05)
values for those parameters than G4, as expected. Moreover, signifi-
cant differences were also observed in several parameters between
G2 and G3 samples. These results led us to use 40 yr as a cut-off value,
an analysis that revealed decreased (p<0.0005) parameters in the older
(R40 yr; n¼1,285) group compared to the younger one (<40 yr;
n¼1,285). Taking into account the negative impact of diverse clinical
and lifestyle conditions upon semen quality, the same evaluations were
performed in samples from a selected ‘not-exposed’ population. As a
result, some parameters were still decreased (p<0.05) in the older
group.

CONCLUSIONS: A negative effect of age upon routine semen param-
eters was found in a large cohort of samples assessed under same lab-
oratory standards. The negative impact of age upon sperm motility
was further supported by reporting, for the first time, a negative corre-
lation between age and sperm kinematics. These parameters were found
decreased in older (R40 yr) men.

(Estofan and Veron, equal contribution)

Supported by: LAR and CONICET
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EFFECT OFADVANCED PATERNAL AGE ON REPRO-
DUCTIVE OUTCOME IN COUPLES USING AN EGG
DONOR. K. Zohni,a,b,c C. Li,d,c S. Moskovtsev,c,a

I. Gat,c,e C. L. Librach,c,a P. Sharma.c,a aObstetrics and Gyne-
cology, University of Toronto, Toronto, ON, Canada; bNational Research
Centre, Cairo, Egypt; cCReATe Fertility Centre, Toronto, ON, Canada; dUni-
versity of Toronto, Toronto, ON, Canada; eSheba Medical Center, Ramat
Gan, Israel.

OBJECTIVE: The average age at which men present to the infertility
clinic to investigate and pursue fertility treatments has significantly increased
over the last decade.While the effect of maternal aging has beenwell studied,
the effects of advancing paternal age have not been well documented.
Whether advancing paternal age has effects on reproductive outcomes (inde-
pendent of female age) remains controversial. This study aims to examine the
relationship between paternal age and IVF outcome, in infertile couples us-
ing donor eggs.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: A 344 Donor egg IVF cycles from

282 couples attending the CReATe Fertility Centre, Toronto, Canada,
were divided into two groups based on paternal age. Group 1: Paternal
age % 45 years (n¼225 cycles), and group 2: Paternal age > 45 years
(n¼119 cycles).

RESULTS: There was no difference in pregnancy rate between IVF cycles
involving males % 45 and > 45 years (41% vs 41%).Sperm characteristics
including semen volume, sperm count and motility were comparable in
both study groups (2.75�1.6 mL vs 2.46 � 1.73 mL p¼0.13, 66.4�49
million/mL vs 67�50 million/mL p¼0.9, 47.9�19% vs 44.6 �19%
p¼0.1, in males% 45 and > 45 years respectively). The age of oocytes pro-
vider was comparable between the two groups and showed no association
with reproductive outcome.
CONCLUSIONS: The findings suggest that paternal age does not have

significant association with IVF outcomes.

P-49 Tuesday, October 31, 2017

ADVANCED PATERNAL AGE DOES NOT AFFECT
EMBRYO ANEUPLOIDY RATE IN EGG DONOR
CYCLES. L. G. Tapia,a P. Rubino,a R. Ruiz de Assin,a

A. Thiel,a X. Li,b B. Kolb,a J. Nelson,a J. M. Norian,a

J. G. Wilcox,a T. T. Tan.a aHRCFertility, Pasadena, CA; bNexgenomix,
Pasadena, CA.

OBJECTIVE: While it has long been known that embryo aneuploidy in-
creases with advanced maternal age, the existence of a similar paternal age
effect is still controversial. As older men tend to have older partners, it is
difficult to control for the effect of maternal age on oocyte quality. Even
though oocyte donation cycles can overcome this limitation, they have
been used only in a limited number of studies on paternal age effect, and
the findings are still inconclusive. The purpose of our study was to assess
whether paternal age may affect embryo ploidy in egg donor cycles. Fertil-
ization rate, embryo development and cumulative ongoing pregnancy rate
were also reported.
DESIGN: Retrospective, single-center cohort study.
MATERIALS AND METHODS: 243 ICSI cycles with donated eggs in

conjunction with preimplantation genetic screening (PGS) conducted be-
tween 1 January 2015 and 31 December 2016, were included. All the embryo
biopsies were performed at blastocyst stage and all the embryos were frozen
after biopsies. In order to have homogeneous genetic data, only samples
analyzed by Next Generation Sequencing (NGS) were included in the study.
Testicular, criptozoospermic and total immotile samples were excluded from
the study. Setting the a error at 0.05, excluding the group ‘paternal age<30’
which was too small, our study had a power of 85% to observe a decrease of
10% in the euploidy rate between paternal age groups (G*power 3, post hoc
analysis).
RESULTS: Results from 2171 embryos were allocated in four groups ac-

cording to paternal age as reported in Table I.

CONCLUSIONS: To the best of our knowledge this is the first study that
evaluates the effect of the paternal age on the euploidy rate of embryos ob-
tained from donated oocytes when the embryos are analyzed by NGS. No as-
sociation between paternal age and ploidy rate of the embryos was found. On
the contrary, our data show a mild but significant negative effect of the
paternal age on the fertilization rate, and blastocyst formation rate, however,
without affecting the cumulative ongoing pregnancy rate. Advanced paternal
age seems not to be associated with immediate adverse IVF outcomes as
advanced maternal age. However, further studies are necessary to evaluate
the occurrence of long-term disorders in the progeny of older fathers in
egg donor cycles.

Table I. Results of fertilization, blastocyst development, euploidy rate and ongoing pregnancy rate according to male age in egg donor cycle.

Paternal age group <30 30-40 40-50 >50

N � of cycles 11 51 131 50
Paternal age 27.8�1.6 36.4�2.3 45.6�2.8 54.6�3.8
Female partner age 29.5�3.9 38.5�5.1 44.4�3.0 47.4�6.2
Donor age 26,1 � 3.4 24.4�3.8 25.4�3.6 25.3�3.7
N� of eggs retrieved 18.1�7.4* 23.8�11.3 26.2�10.6* 23.4�10.9 *P¼0.005
Fertilization rate 81.8% 83.9%* 81.2%** 78.6%* ** *P¼0.005 **p¼0.0001
Blastocyst rate 54.7% 64.4%** 60.1%** 62.1% *p¼0.04
Average number of embryos biopsied 5.8�3.2* ** 9.5�6.7* 9.1�5.2* ** 8.3�5.3 * **p<0.001
Total number of embryos biopsied 64 487 1203 417
Euploidy rate 60% 53.9% 53.5% 56.7%
Cumulative ongoing pregnancy rate 50% 71.9% 67.1% 78.1%
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TOTAL MOTILE SPERM COUNT IS NEGATIVELY
CORRELATED WITH FERTILIZATION RATE BUT
NOT BLASTULATION, EUPLOIDY, OR IMPLANTA-
TION IN ICSI CYCLES. S. J. Morin,a C. R. Juneau,a

S. A. Neal,a R. T. Scott, Jr.,b J. M. Hotaling.c aIVI/RMA, Thomas Jefferson
University, Basking Ridge, NJ; bREI, IVI/RMA, Thomas Jefferson Univer-
sity, Basking Ridge, NJ; cUniversity of Utah, Salt Lake City, UT.

OBJECTIVE: Total motile sperm count (TMSC) is the most reproducible
of all parameters utilized for assessing semen quality. Furthermore, recent
studies have suggested that TMSC count is superior to the WHO criteria in
predicting the success of IVF cycles. However, less is known about whether
any negative correlation between TMSC and IVF success is overcome by
ICSI. Furthermore, it is unclear whether the quality of the specimen used
for ICSI impacts the likelihood of success once a high-quality blastocyst is
available for transfer.

DESIGN: Retrospective cohort.
MATERIALS ANDMETHODS: All ICSI cases at a single center between

2012-2016 were evaluated for inclusion. Cases with surgical sperm retrieval,
preimplantation genetic diagnosis for single gene or translocation disorders,
and all third-party reproduction cases were excluded. Only the 1st retrieval
and transfer cycles for each couple were considered to eliminate previous fail-
ure bias. Couples were divided into 4 groups according to TMSC: <1 million
(M), 1-5M, 5-10M, and >10M. Fertilization rate (FR) and blastulation rate
(BR) were compared for all patients. Among patients pursuing preimplantation
genetic screening (PGS), euploidy rate and sustained implantation rate (SIR) of
euploid blastocysts were compared. ANOVA tests were initially utilized. Then
a linear regression analysis, adjusted for female age was performed.

RESULTS: A total of 8345 cycles were included in the analysis of fertil-
ization and blastulation outcomes. PGS was performed in 3524 cycles. Fe-
male age was negatively correlated with the number of total motile sperm
in the specimen. On linear regression analysis, FR was correlated with
TMSC (r2 ¼ 0.13, regression coefficient: 3.63, p¼0.02). However, BR and
euploidy rates were not correlated. Sustained implantation rates of euploid
blastocysts were also not different amongst the TMSC groups.

CONCLUSIONS: Total motile sperm count is correlated with fertilization
rates in IVF/ICSI cycles. However, performance of the embryo as measured
by blastulation, ploidy, and implantation rates is not affected by the TMSC of
the specimen used for ICSI. Attempted improvement in semen parameters
through medical or surgical intervention should be aimed at improving fertil-
ization efficiency. However, downstream impact may be limited as ICSI ap-
pears to overcome any negative impact of reduced TMSC on a cohort’s
efficiency and a given embryo’s reproductive potential. Additional means
of predicting the impact of semen quality on IVF/ICSI outcomes are needed.
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TERATOZOOSPERMIA IS ASSOCIATED WITH THE
EMBRYO ANEUPLOIDY AND LEADS TO THE SEX
RATIO IMBALANCE. Y. Kiselevaa A. Abubakirov.b aBiol-
ogy, Embryology, the Research Center for Obstetrics, Gynecol-
ogy and Perinatology, Moscow, Russian Federation; bReproductive
Endocrinology, Moscow, Russian Federation.

OBJECTIVE: The predictive value of strict sperm morphology for IVF
outcomes has been questioned recently. However, our work shows that tera-
tozoospermia is associated with different genetic abnormalities and leads to
the sex ratio imbalance. Interestingly we found out that Kleinfelter syndrome
in embryos is associated with the sperm morphology.

DESIGN: The retrospective analysis of 170 couples, undergoing the IVF
treatment with the evaluation of spermmorphology. The frequencies of auto-

somal monosomies and trisomies; nullisomius in sex chromosomes, as well
as the number of deletions and translocations in the embryonic genomes,
were evaluated using the whole-genome screening by CGH.
MATERIALS AND METHODS: ICSI+PGS program, fertilization and

embryo culture according to the manufacturers’ recommendations of ORI-
GIO (Denmark), sperm morphology, was evaluated using the Krueger strict
analysis, array CGH (Agilent, USA) was used for 24-chromosome embry-
onic genome analysis.
RESULTS: We have found the statistically significant increase of the fre-

quencies of autosomal trisomies andmonosomies as well as sex chromosome
trisomies in embryo genomes in the group with teratozoospermia.In the
group with the pathological sperm morphology, we found higher frequencies
of sex chromosome abnormalities (XXY, XXXY): 10,82% against 2,61% in
the control group (p<0,025). It points out that there is a higher risk the birth
of a child with the Klinefelter syndrome in the couples with teratozoosper-
mia.Sex ration between euploid embryos analyses revealed the decrease of
male embryo formation in the couples with teratozoospermia (0,66 male
and 0,75 female, p<0,05, weighted mean).
CONCLUSIONS: Our work has clearly shown the correlation between the

poor paternal sperm morphology and the risk of autosomal aneuploidies as
well as duplications in sex chromosomes in offsprings genomes. We strongly
advise all male patients to undergo sperm morphology evaluation prior to
IVF cycles.We believe that PGS technology should be recommended to all
couples with teratozoospermia to minimize the risk of spontaneous abortions
and birth of children with genetic disorders.
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PREGNANCY OUTCOMES IN MEN EVALUATED FOR
SPERM ANEUPLOIDY - A GRADED-MODEL OF
RISK. T. P. Kohna A. W. Pastuszak.b aBaylor College of
Medicine, Houston, TX; bScott Department of Urology, Baylor
College of Medicine, Houston, TX.

OBJECTIVE: Embryos conceived by men with sperm aneuploidy are at
increased for implantation failure (IF) or spontaneous abortion (SAB) and
and can be assessed using fluorescent in situ hybridization (FISH). The rela-
tionship between sperm FISH findings and risk of SAB or IF is unclear. Here
we investigate the reproductive outcomes of couples with abnormal sperm
FISH results.
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: Telephone survey and chart review of

men with sperm FISH testing was performed. Male age, female age, and fe-
male reproductive factors were recorded for each live birth, SAB, and IF, and

semen parameters examined. Sperm aneuploidy was defined using FISH,
which examines autosomes 13, 18, 21, and the sex chromosomes. We per-
formed linear regression to assess the impact of sperm aneuploidy FISH re-
sults on pregnancy outcomes. Receiver Operating Curves were generated in
STATA.
RESULTS: Data were collected from 99 men with 434 reproductive out-

comes. Of 99 sperm FISH tests, 94 were abnormal. Mean�SD male age
was 37.1�7.3 years, female age was 33.4�5.0 years, and length of infertility
was 47.4�33.9 months. Total number of abnormal FISH components (range
0-4, with each chromosomal abnormality considered an abnormal FISH
component) was found to best model SAB risk. Controlling for female age
and semen parameters, the total number of abnormal FISH components
significantly predicted SABs (p¼0.001). Each additional abnormal FISH
component increased the risk of SAB by 9.33% (p¼0.001) for all reproduc-
tive outcomes. When only pregnancies achieved through natural conception
were considered, the risk of SAB increased by 10.4% with each abnormal

TMSC is associated with fertilization rate, but not blastulation, ploidy, or implantation

<1 Million TMSC 1-5 Million TMSC 5-10 Million TMSC >10 Million TMSC p-value

Female age (years) 33.9 (+/- 4.3) 34.9 (+/- 4.1) 35.3 (+/- 4.8) 35.8 (+/-3.8) <0.05
Fertilization Rate 76.6% (6224/8125) 80.8% (6110/7559) 82.3% (5378/6533) 84.3% (61054/72445) <0.01
Blastulation Rate 47.5% (2956/6224) 49.3% (3011/6110) 49.2% (2644/5378) 49.4% (30132/61054) NS
Euploidy Rate 68.4% (1041/1521) 66.8% (1236/1850) 63.5% (976/1536) 65.7% (12244/18639) NS
SIR of Euploid Blasts 62% (404/652) 62% (405/653) 61.5% (364/608) 60.3% (3865/6412) NS
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FISH component (p¼0.003). Female age approached significance in both
models; each year increased the risk of SAB by 1.2% (p¼0.081). Sperm dis-
omy, male age, female reproductive factors, semen volume, sperm density,
and sperm motility did not predict SABs (p>0.05). Abnormal FISH testing
did not predict IF (p¼0.259). The overall pregnancy rate in men with
abnormal sperm FISH was 0.95% using IUI, 10.2% using IVF, 14.8% using
IVF/ICSI, and 50% when preimplantation genetic screening (PGS) was
added to IVF.

CONCLUSIONS: The incidence of aneuploid abnormalities of chromo-
somes 13, 18, 21, and the sex chromosomes on sperm FISH testing predicts
SABs. Couples with abnormal sperm FISH results should be counseled
regarding the potential negative pregnancy outcomes, and IVF with PGS dis-
cussed.

Supported by: AWP is a K12 scholar supported by a Male Reproductive
Health Research (MRHR) Career Development Physician-Scientist Award
(Grant # HD073917-01) from the Eunice Kennedy Shriver National Institute
of Child Health and Human Development (NICHD) Program. This work is
also supported in part by the Burnett Research Fund
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DOESTHEEXTRAXINKLINEFELTERSYNDROME(KS)
PATIENTSORIGINATEONLYPATERNALLY? A.Tanaka,a

M. Nagayoshi,a I. Tanaka,a T. Yamaguchi,a T. Ichiyama,a

M. Ohno,a S. Watanabe.b aSaint Mother Hospital, Kitakyusyu,
Japan; bAnatomical Science, Hirosaki University Graduate School of Medicine,
Hirosaki, Japan.

OBJECTIVE: It has been reported that the incidence of sperms with
disomic XY is higher in the testis tissue smear of KS patients and these
sperms are the cause of KS. However some papers report the maternal origin.
So we performed this study to investigate the origin of extra X in Klinefelter
Syndrome (KS).

DESIGN: Cytogenetic analysis in KS patients and their parents.
MATERIALS AND METHODS: Blood samples from 12 KS patients

were used for X-chromosome short tandem repeats (STR) analysis. The
STR analysis also included data of the parents of the KS patients (8: both par-
ents, 4: mother only, 0: father only) from January 2015 to December 2016.
This study was conducted with the informed consent of all participating pa-
tients and approved by The Institutional Review Boards of the Saint Mother
Obstetrics and Gynecology Clinic and adhered to JCMJER criteria UMIN
Clinical Trial Registry was UMIN000024542. Blood samples of 12 KS pa-
tients and one or both of their parents were used to determine the origin of
the extra X chromosome using X-chromosome haplotype markers (short tan-
dem repeats of 12 loci), according to the method by Shrivastava et al. With
DNA extracted from the samples, multiplexed PCR amplifications of the
12 X-STR loci and AMELOGENIN were conducted using an Investigator
Argus X-12 QS Kit (Quigen, Germany). The data obtained was analyzed
with GeneMapper ID software.

RESULTS: X-chromosomal STRDNA profiles were compared amongKS
patient and their parents. In 7 of the 12 KS patients, both two X chromosomes
were maternal origin, showing that an extra X chromosome was left in an
oocyte as a result of chromosomal non-disjunction at the 1st (4/7) or 2nd

(3/7) meiotic division. In 5 patients, X-chromosomes were inherited from
parents, suggesting that fertilization of XY-sperm is the cause of KS.

CONCLUSIONS: Although the sample number applied for X-chromo-
somal STR DNA profiling is not enough, the present data may indicate
that contribution of XX oocyte to the production of XXYembryos is greater
than XY sperm. Namely, a XX oocyte penetration by a Y sperm is the main
cause of KS. Cytogenetic analysis with smear of testicular cell mixture that
was used in the studies may overestimate chromosomal abnormality.
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CLINICAL VALIDATION OF A HOME TEST KIT FOR
SEMEN QUALITY ANALYSIS; COMPARISON WITH
GOLD STANDARD I.E. CONVENTIONAL SPERM
COUNTING. V. Garcia-Laez,a D. Castello,a

A. Gabrielsen,b M. Meseguer.c aIVI Valencia, Valencia, Spain; bCiconia
Fertility Clinic, Højbjerg, Denmark; cClinical Embryology, Valencia, Spain.

OBJECTIVE: The objective of this studywas to use a home test kit (Swim-
Count) as a home screening device or sperm quality test for measure the male
fertility. This test works by measuring the sperm cells’ ability to swim.
Therefore, we can measure the quantity and quality of the semen simple.
DESIGN: A total of 323 semen samples were included in this multicenter

clinical study. All semen samples were analyzed using Makler counting
chambers and compared to the home test kit readout.
MATERIALSANDMETHODS: Semen samples were obtained frommen

seeking fertility treatment or from sperm donors. Semen samples were al-
lowed to liquefy for a maximum of 30 minutes. Before counting the number
of progressive motile spermatozoa (PMS) using Makler counting chamber,
0.5 mL of the sperm sample was added to the SwimCount test device. Test
results were read and categorized as low, normal or high PMS concentration.
ROC curve analysis was used to compare the diagnostic ability or accuracy of
the test by using SPSS statistical software.
RESULTS: The test appeared a useful tool for male fertility assessment.

The results obtained were compatible with those obtained with conventional
sperm analysis. The mean concentration of our sample was 15.5 million of
PMS per mL. Approximately 23% of the semen samples had a PMS count
per ml below the threshold of 5mill/ml, which is considered as subnormal
concentration (according to WHO). An area under curve of 0.95 was ob-
tained when the home test performancewas compared with traditional semen
analysis performed in a standard IVF lab. An accuracy of 95% is in the range
of excellent agreement. A good balance between the sensitivity and speci-
ficity were obtained at a cut off value of 10.6 mill PMS per mL, which
gave a sensitivity and specificity of the 88.1% and 93.3%, respectively.
CONCLUSIONS: The results confirmed the usability of the kit test as a home

screening device for male factor infertility. It was fast, easy and discreet but it is
not a substitute of a standard semen analysis like a specific diagnostic tool for as-
sisted reproduction technology.SwimCount is thefirst home testwhich allowspa-
tients to get a consistent answer about a potential infertility factor related with
higher difficulties to achieve a successful pregnancy.
Supported by: Markedet Modningsfonden
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MAGNETIC ACTIVATED SORTING SELECTION
(MACS) OF NON-APOPTOTIC SPERM (NAS)
IMPROVES ONGOING PREGNANCY RATES IN
HOMOLOGOUS INTRAUTERINE INSEMINATION
(IUI). L. Romany,a R. Rivera Egea,b M. Meseguer,a B. Aparicio-Ruiz,c

J. Remohi,d N. Garrido.e aClinical Embryology, Valencia, Spain; bAndrology
Laboratory, Instituto Universitario IVI Valencia, Valencia, Spain; cIVI Valen-
cia, Valencia, Spain; dHuman Reproduction Unit, Instituto Valenciano de In-
fertilidad, Valencia, Spain; eInstituto Universitario IVI, Valencia, Spain.

OBJECTIVE: Adequate selection of sperm could improve clinical out-
comes in assisted reproduction. Apoptosis is more frequent in infertile
men’s sperm and externalization of the phosphatidylserine (PS) is a symp-
tom, which can be used to remove apoptotic sperm (AS) by MACS based
on Annexin V (AV) affinity to PS. The aim of this study was to determine
the relevance of MACS removal of AS in the results of IUI.

Patient no. 09KY

Marker DXS10148 DXS10135 DXS8378 DXS10079 DXS10074 DXS7132

Father 20 22 10 18, 21 17 16
Mother 20, 22.1 21, 22 10 17, 18, 20 16, 18 14, 15
Patient 22.1 22 10 18, 20 18 14

Marker HPRTB DXS10101 DXS10103 DXS10134 DXS10146 DXS7423

Father 12 31.2 18 35 24, 40.2 14
Mother 13, 14 29, 31.2 17, 19 36, 37.3 26, 32 15, 16
Patient 14 29, 31.2 17, 19 36, 37.3 26, 32 15, 16
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DESIGN: Prospective randomized double-blind study.
MATERIALS ANDMETHODS: Semen specimens (SS)(n¼116) from cou-

ples undergoing IUIwere prepared by swimup (SU) in the control group (CG). In
the study group (SG) (n¼123) SU was followed by incubation with AV-conju-
gatedMicroBeads to retrieve annexin-negative to be employed, while AS remain
retained under amagnetic field. Inclusion criteriawere: baseline FSH less than 10
mIU/mL, E2 less than 75 pg/mL, ovulatorymenstrual cycles, age less than 38, no
uterine abnormalities and more of 3 millions of sperm with progressive motility
(TPM) after SU. TMPbefore and after SU, inAS andNAS, pregnancy rates (PR)
and ongoing pregnancy rates (OPR)were compared byTtests, andX2 tests where
appropriate. Data are expressed in means and percentages.

RESULTS: TPM in raw SS (91.7(95%CI76.6.-106.8)vs.70.9(95%CI(58.5-
83.2)), andafterSU(6.8(95%CI5.8-7.7)vs.7.9(95%CI6.4-7.7)), inCGinSGrespec-
tively were comparable. In SG, TPM inseminated in NAS was 5.8(95%CI5.4-6.1)
and AS was 1.2(95%CI1.2-1.9). TMP inseminated in CG (after SU), with NAS in
SG were comparable. PR are better in SG 11.7%(95%CI5.8-17.5)vs.19.0%(95%
CI12.1-25.9) and also OPR 5.4%(95%CI1.3-9.5) vs. 15.9%(95%CI9.4-22.3), how-
ever there were no statistically significant differences between groups.

CONCLUSIONS: The present study demonstrates that the use of MACS
technology is highly successful prior IUI improving OPR and decreasing
miscarriage rate. Additionally, although sperm quality were effectively ran-
domized in both groups, a noticeable decrease in fresh TMP was eminent
although not reflected in the TMP inseminated.

Supported by: IMPIVA
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MACS (MAGNETICACTIVATEDCELLSORTING)BEFORE
OR AFTER DENSITY GRADIENT CENTRIFUGATION
FOR SEMINAL CRYOPRESERVATION. T. S. Bertelli,a

M.DaBroi,b W. P.Martins,a R. Ferriani,c P. A. Navarro.a aHuman
Reproduction Department, Ribeirao Preto Medical School ( FMRP ) - USP, Ri-
beirao Preto, Brazil; bUniversity of Sao Paulo, Ribeirao Preto, Brazil; cObstetrics
and Gynecology, University of Sao Paulo, Ribeirao Preto, Brazil.

OBJECTIVE: Seminal cryopreservation leads to reduced quality of seminal
parameters after thawing, especially vitality and motility, in addition to favoring
apoptosis. The use of MACS allows the separation of a fraction containing sper-
matozoa with normal morphology and lower evidence of apoptosis, which could
potentially improve semen quality after thawing. Thus, we aimed to compare the
effectiveness of the seminal preparation using density gradient centrifugation
(DGC alone), DGC followed by MACS (DGC-MACS), MACS followed by
DGC (MACS-DGC) and MACS alone compared to non-processed sample for
improving seminal quality after thawing.

DESIGN: Prospective experimental study.
MATERIALS ANDMETHODS: Semen samples from15 healthymenwere

included. An aliquot was used for evaluating the baseline seminal parameters and
it was frozen in Test Yolk Buffer (control). The remainder was divided into 4 al-
iquots and processed by 1.DGC; 2.DGC-MACS, 3.MACS-DGC, 4.MACS. Con-
trol and processed aliquots were cryopreserved and thawed six months later. The
evaluatedparameterswereconcentration,motility,morphologyandpercentageof
spermDNA damage (by TUNELmethod). Data are presented as (median; inter-
quartile deviation). Groups were compared with Friedman test and Dunn’s post-
test. Significance level: p< 0.05.

RESULTS: The percentage of spermDNAdamagewas significantly higher in
the control (30; 23-39) when compared to MACS-DGC (9; 6-11), DGC-MACS
(15; 10-17) and MACS (16; 15-19) and similar to the DGC group (17; 14-19).
The concentration of spermatozoa recovered in the Control (16,5; 10,5-18) was
similar to MACS (8,5; 5-14,5) and significantly higher than in the DGC (3,5;
2,5-5,5),MACS-DGC (1,5 ;0,5-4) andDGC-MACS (1,5; 1-3,5). The progressive
motility of the recovered spermatozoa in the Control (23; 13-32) was similar to
DGC (28; 7-41). The mean percentage of normal morphology was significantly
lower in the control (4; 3-5) when compared to the DCG (6; 5-7), MACS (5; 4-
7) and MACS-DGC (7; 5-9) and similar to the DGC-MACS (5; 4-6).

CONCLUSIONS: The use of MACS alone or associated with DGC leads
to fewer sperm with DNA damage after thawing. MACS alone or before
DGC also culminate with higher percentage of normal sperm morphology.
However, they promote decreased motility, being a possible option only
for ICSI post-thawing whose utility needs further investigation.
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SPERM SELECTIONWITH HYALURONIC ACID (PICSI)
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OBJECTIVE: The goal of any IVF cycle is to achieve a newborn (LB)
at home. Most of the assisted reproduction techniques trials focused on
achieving treatment success approach by improving oocyte and embryo
selection and quality. However, it has been demonstrated that sperm se-
lection technique PICSI (physiologic intracytoplasmic sperm injection)
avoids immature spermatozoa selection before microinjection. Sperm
immaturity is linked, among other things, with aneuploidy incidence
in the embryos. The purpose is to assess whether the use of PICSI tech-
nique improves LBR and the effect on embryo development (embryo
morphokinetics).

DESIGN: Intermediary analysis about LBR from an ongoing prospec-
tive, randomized and triple-blinded trial. This Project aims to include
330 patients. At this time it has already been recruited over 80 per
cent. A total of 260 infertile couples undergoing oocyte donation
were included in this analysis: 125 in the PICSI group and 135 in the
control.

MATERIALS AND METHODS: PICSI technique can identify immature
spermatozoa from a sperm sample to select onlymature spermatozoa through
HA (hyaluronic acid) receptors binding ability. A total of 1394 embryos were
analyzed: 742 PICSI group vs. 652 Control. Spermatozoa were incubated in
AH drops and were selected before microinjection in PICSI group samples.
In both groups, zygotes were cultured in a time- lapse incubator (Embryo-
scope).

RESULTS: The LBR rate was higher in the PICSI group vs. the Con-
trol: 69% and 64% respectively. Significant differences were found in
morphokinetic parameters (in hours) between groups (sig< 0.05). :
tPNa (8.92h vs. 9.31h), t2 (28.26h vs. 27.71h), t3 (38.47h vs. 37.67h),
t9+ (75.67h vs. 78.38h), tSB (101.48h vs. 102.75h), PICSI group and
Control, respectively. Differences were also found between the trans-
ferred embryos: tPB2 (3.38h vs. 3.94h), tPNa (8.20h vs. 9.09h), tPNf
(23.17h vs. 23.79h).

CONCLUSIONS: Preliminary data reports a higher LBR in PICSI
group in comparison with the Control and determines us to continue
with this study with special attention in the the differences found in em-
bryo development after sperm selection with HA. The use of the PICSI
technique could help to improve the LBR, especially in male infertility
cases.

Supported by: PI14/00523. Spanish Ministry of Economy and Competi-
tiveness. Instituto de Salud Carlos III program.
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HOWLONGDOES IT TAKETOACHIEVE PREGNANCY
WITH AZOOSPERMIA UNDERGOING TESTICULAR
SPERM EXTRACTION AND INTRACYTOPLASMIC
SPERM INJECTION (TESE-ICSI)? A. Nagano,a

S. Mizuta,a K. Yamaguchi,a Y. Takaya,a K. Kitaya,a T. Takeuchi,b

H. Matsubayashi,a T. Ishikawa.a aReproduction Clinic Osaka, Osaka, Japan;
bReproduction Clinic Tokyo, Minatoku, Tokyo, Japan.

OBJECTIVE: Fertilizationandpregnancies canbeobtainedwith spermatozoa
recovered not only from the ejaculate, but seminiferous tubules (testicular sperm
extraction, TESE). Microdissection (micro) TESE, in combination with intracy-
toplasmic sperm injection (ICSI), presently is used to treat infertility in cases of
NOA. The aim of this study is to elucidate the clinical pregnancy rate (CPR)
and the time to pregnancy (TTP) using testicular sperm in comparison to ejacu-
lated sperm according to maternal age.
DESIGN: A retrospective cohort study was performed between September

2013 and December 2016 at a single center. All patients involved in the study
gave written consent, and institutional review board approval was granted.
This study included 63 OA and 99 NOA couples who got pregnant for
TESE-ICSI attempts. The control group was 514 pregnant couples undergo-
ing ICSI using ejaculated sperm (EJ).
MATERIALSANDMETHODS:Weexamined theCPRperpatient andTTP

from the start of the first oocyte retrieval to pregnancy. The results were analyzed
according to the testicular pathology, i.e. OA, NOA, and compared with EJ and
broken down according to maternal age. Azoospermia in a patient with
normal-size testes (>16mL ) and normal FSH suggested obstructive etiology.
The diagnosis of OA also required confirmation of normal spermatogenesis by
testicularbiopsy.ThecausesofNOAincludedunexplainedNOA,Klinefelter syn-
drome, azoospermia factor (AZF) c microdeletion of the Y chromosome, unde-
scended testes, and after post chemotherapy.
RESULTS: CPR per patient was significantly higher in OA (79.7%), than

in NOA (61.1%) and in EJ (56.1%) groups (p< .05). With respect to maternal
age, in thewomen%34 years of age, CPRwas lower in NOA (62.3%) than in
OA (84.8%) and in EJ (73.6%) groups (p< .05). In the womenR35 years of
age, there were no significant differences in CPR among the three groups.
TTP was 180�139 days in OA, 178�154 days in NOA and 177�155 days
in EJ group. No significant differences were found among the three groups.
However, in the women%34 years of age, TTP in NOA (189�166 days) was
significantly longer than OA (131�93 days) (p< .05). In the women R35
years of age, there were no significant differences in TTP among the three
groups. In OA and EJ groups, TTP was longer as the maternal age increased
above 35 years old. Especially, according to the etiology of NOA, there were
no significant differences in CPR per patient and TTP.
CONCLUSIONS: We have confirmed that maternal age is an important

factor for successful pregnancy in OA and EJ groups. As such these finding
provide important information in counseling for azoospermic couples. Addi-
tionally, the severity of spermatogenesis has a stronger impact for predicting
clinical outcome even in young couples.
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SPERM RETRIEVAL RATES (SRR) AND CLINICAL
OUTCOMES AFTER TESTICULAR SPERM EXTRAC-
TION (TESE) IN THE ETIOLOGY OF
AZOOSPERMIA. N. Okutani,a S. Mizuta,a K. Yamaguchi,a

Y. Takaya,a K. Kitaya,a T. Takeuchi,b H. Matsubayashi,a T. Ishikawa.a aRepro-
duction Clinic Osaka, Osaka, Japan; bReproduction Clinic Tokyo, Minatoku,
Tokyo, Japan.

OBJECTIVE: In assisted reproductive techniques, it is necessary to collect
clinical outcomes in a separate group of patient background and provide it for
patients. Sperm retrieval rates (SRR) and clinical outcomes after intracyto-
plasmic sperm injection (ICSI) with testicular sperm in the etiology azoo-
spermia have hardly been investigated. We report that ICSI outcomes in
men undergoing TESE have performed in our clinic latest three years.
DESIGN: A retrospective study in the etiology of azoospermia.
MATERIALS AND METHODS: The studies applied conventional TESE

(n¼165) for OA patients, ED patients, and oligozoospermic patients and
microdissection TESE (micro TESE) (n¼843) for NOA patients performed
in our clinic between September 2013 and March 2017 were used to analyze
for SRR. Azoospermia in a patient with normal-size testes (>16mL) and
normal FSH suggested obstructive etiology. The diagnosis of OA also
required confirmation of normal spermatogenesis by testicular biopsy. The
etiology of NOA included unexplained NOA, Klinefelter syndrome,
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azoospermia factor (AZF) c microdeletion of the Y chromosome, and post
chemotherapy NOA. In addition, a total of 396 couples had 727 TESE-
ICSI cycles (94 couples and 170 TESE-ICSI cycles for OA and 302 couples
and 557 cycles for NOA) were evaluated in embryonic development rates and
clinical pregnancy rates (CPR).

RESULTS: Spermatozoa were retrieved 100% (118/118) of obstructive
azoospermia (OA), 40.6% (43/106) of Klinefelter syndrome (KS), 20.5%
(98/479) of unexplained NOA (NOA), 81.8% (27/33) of AZFc microdelec-
tion, and 40.9% (18/44) of post chemotherapy NOA. SRR of OAwas signif-
icantly higher and unexplained NOAwere lower than any other groups. SRR
with the primary TESE (49.7%) is significantly higher than with the TESE
after who had previously undergone with no sperm found (31.0%)
(P<0.001). Especially, the significant difference was observed in KS
(48.8% and 15.4%, p<0.01) and unexplained NOA (23.9% and 12.5%,
p<0.01), respectively. Two pronuclei (2PN) rates in OA (64.0%) and post
chemotherapy NOA (69.3%)were significantly higher, but in AZFcmicrode-
lection (47.0%) was significantly lower than any other groups. Blastocyst
development rate in AZFc microdelection (33.9%) was significantly lower
than any other groups and the rates in KS (41.9%) was lower than in OA
(50.8%). Good-quality blastocyst rates in OA (42.6%) and post chemo-
therapy NOA (45.2%) were significantly higher, but the rate in AZFc micro-
delection (33.9%) was lower than any other groups. CPR per embryo transfer
cycle was lower in unexplained NOA (30.0%), KS (28.6%) and AZFc micro-
delection (26.6%) than in OA (42.4%).

CONCLUSIONS:Micro TESE is particularly helpful for successful sperm
retrieval in KS and AZFcmicrodeletion cases, however, the motile and better
sperm retrieval from testicular tissue seems to be a critical key to succeed and
rationale for good embryonic development and clinical pregnancy.
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OUTCOME OF ICSI USING PENTOXIFYLLINE
ORTHEOPHYLLINETO IDENTIFYVIABLESPERMA-
TOZOA IN PATIENTS WITH ALL IMMOTILE
SPERMATOZOA. M. Javed, O. Abdulrazzak, H. Matrafi,
S. Najashi, H. Sufyan. IVF, Thuriah Medical Center, Riyadh, Saudi Arabia.

OBJECTIVE: Pentoxifylline and Theophylline are used to identify viable
spermfor ICSI inpatientswith all immotile spermatozoa.AlthoughPentoxifylline
is an effective tool, its use is controversial due to its possible detrimental effects on
oocytes, embryos and new borns. Theophylline is another similar compound that
is efficient in stimulating immotile spermatozoa.Theobjectiveof this studywas to
compare outcome of ICSI cycles after use of these 2 compounds.

DESIGN: A prospective study at a fertility clinic specialized in treating pa-
tients with severe male factor infertility.

MATERIALS AND METHODS: Out of 112 patients, immotile sperm
from 34 patients were treated with Pentoxifylline and 78 with Theophylline
to identify viable sperm for ICSI. The sources of sperm were normal ejacu-
lates (8), TESE (2), Micro-TESE (64), MESA (11), and TESA (27). The
Mean � SD ages were 38.9�10.7 yrs for men and 31.7�6.2 yrs for women.
The ovarian stimulation, oocytes retrieval, sperm processing, ICSI and em-
bryo transfer were performed by standard protocols. Pentoxifylline and
Theophylline were added to ICSI drops and eggs were injected with motile
or shaking sperm whenever available. Parameters were calculated as Mean
� SD and percentages. Means were compared by t-test.

RESULTS: Table 1 compares parameters in 2 groups. Ages of men and
womenwere similar in both groups. Number of eggs injected/fertilized, num-
ber transferred, biochemical pregnancies and clinical pregnancies were also
similar. Pentoxifylline was effective in 88% cases and Theophylline in 90%
cases. In remaining 10 cases where non-motile sperm were injected 9 were
frozen-thawed resulting in zero or very poor fertilization. The study is
ongoing. The miscarriage rate (9%) in Pentoxifylline treated cases is signif-
icantly higher than that in Theophylline treated cases (1.2%). So far 11 de-
liveries of normal babies have been reported; 2 from Pentoxifylline and 9
from Theophylline.

CONCLUSIONS: Theophylline is safe in identifying viable sperm for
ICSI in cases of all non motile sperm. Pentoxifylline resulted in significantly
higher miscarriages.
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THE OUTCOMES OF INTRACYTOPLASMIC SPERM
INJECTION (ICSI) USING SPERMATOZOA WITH Y
CHROMOSOME MICRODELETION. T. Ishikawa,a

K. Yamaguchi,a T. Takeuchi,b K.Kitaya,a H.Matsubayashi.a aRe-
production Clinic Osaka, Osaka, Japan; bReproduction Clinic Tokyo, Minatoku,
Tokyo, Japan.

OBJECTIVE: AZFmicrodeletions are the leadinggenetic causeofmale infer-
tility and useful to obtain reliable genetic information for assisted reproductive
techniques. Thus, the detection is clinically relevant for appropriate genetic coun-
seling. However, there are only a few reports evaluating clinical course of the pa-
tients with AZFmicrodeletions. The aim of this studywas to clarify the results of
microdissection testicular sperm extraction (micro TESE) with Y chromosome
microdeletion and ICSI outcomes using sperm from those men.
DESIGN: A retrospective study in 18 Japanese reproductive center.
MATERIALS AND METHODS: This study was retrospectively exam-

ined a total of 1934 azoospermic or severe oligozoospermic patinets who un-
dergone genetic testing for AZF deletions in 18 Japanese medical centers
from April 2007 to June 2016. We examined genetic testing for AZF dele-
tions by Promega Y Chromosome AZF Analysis System (version 2.0). We
firstly investigated each type of AZF deletions frequencies, and sperm
retrieval rate (SRR) by micro TESE of the azoospermic patients with AZF
deletions. In addition, we analyzed the ICSI results using testicular or ejac-
ulatory sperm of men with AZF deletions.
RESULTS: AZFmicrodeletionswere found in 189 cases (9.8%): 20AZFa, 15

AZFb, 72 AZFc, 1 AZF a+b, 58 AZFb+c, and 23 AZFa+b+c. Of men with iso-
lated AZFc deletion, spermatozoa were retrieved in 71.4% (30/42) by micro
TESE. We could not find spermatozoa from patients with other AZF deletions.
Twenty-nine couples underwent ICSI using testicular sperm retrieved by micro
TESE, and 3 couples underwent ICSI using ejaculatory sperm. In totally, 572
metaphase 2 oocytes were retrieved by 62 oocyte retrieval cycles. Fertilization
rate was 46.1% (220/477). We performed 62 embryo transfer (ET) cycles,
mean replaced embryoswere 1.39 per ET. Implantation rate per total transfer em-
bryoswere 19.8% (17/86), and clinical pregnancy rate per ET cycles were 27.4%
(17/62).Abortion ratewas23.5%(4/17).Althoughwecouldnot detect significant
differences, the results of ICSI using ejaculatory sperm had better propensity in
fertilization rate, implantation rate, and clinical pregnancy rate compared with
the results of ICSI using testicular sperm (72.7% vs 44.1%, 50.0% vs 17.5%,
75.0% vs 24.1%, respectively).
CONCLUSIONS: AZFc deletions are associated with severe dysregulations

of spermatogenesis, however, sperm retrieval is possible inmore than half bymi-
cro-TESE. It is useful to obtain reliablegenetic information fromazoospermic pa-
tients and to avoid unnecessary micro TESE. The results of this study provide
useful actual clinical information for infertile couples with AZF deletions.
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RELATIONSHIP BETWEEN CANNABIS AND MALE
REPRODUCTIVE HEALTH: A SYSTEMATIC
REVIEW. M. J. Rogers, S. Rajanahally, W. G. Brisbane,
K. Ostrowski, T. S. Lendvay, T. J. Walsh. Urology, University
of Washington, Seattle, WA.

OBJECTIVE: Consumption of cannabis within the United States is on the
rise with currently 28 states having medical marijuana and eight states have
legal recreational marijuana. A government survey found that 22% of adults
report using marijuana and 8% report using within the past month. Recent
data suggests that cannabis may have a detrimental impact on male reproduc-
tive health. We aimed to survey and synthesize the current literate pertaining
to male infertility and cannabis use.

Table 1. Outcome of ICSI after use of Pentoxifylline and Theophylline to identify viable sperm

Male Age
(Mean�SD)

Female Age
(Mean�SD)

# ICSI
(Mean�SD)

# Fert
(Mean�SD)

# ET
(Mean�SD) Preg Bio # (%) preg Clin #(%)

Pentoxifylline 38.3�11 32.2�6.4 9.0�6.6 4.5�3.6 2.0�0.7 11 (32.4) 7 (20.6)
Theophylline 39.2�10.7 31.5�6.1 8.4�5.0 3.6�2.7 2.0�0.7 26 (33) 17 (22)
Overall 38.9�10.7 31.7�6.2 8.6�5.6 3.9�3.0 2.0�0.7 37 (33) 24 (21)
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DESIGN: A systematic review of the literature for studies examining the
effect of marijuana on male reproductive and sexual health.

MATERIALS AND METHODS: An exhaustive electronic search was
performed using the MEDLINE and EMBASE databases through May
2017. The search was restricted to English language articles. The
following keywords and MeSH terms were searched through MED-
LINE: infertility, male; marijuana; cannabis; cannabinoids; endocanna-
binoids; semen analysis. Search strategies were adapted to other
databases based upon the MEDLINE parameters. Study inclusion was
independently decided by two reviewers (SR and MJR) based upon rele-
vance to the effect of marijuana on male fertility or semen quality. Ti-
tles and abstracts were scanned for relevance (51) followed by complete
article review for relevance (40). Disagreement was resolved by the cor-
responding author (TJW).

RESULTS: A total of 51 articles were initially identified. Eleven articles
were excluded after complete review. Of the 40 remaining, 9 examined ani-
mal models and 11 used in vitromodels to study cannabinoids and their effect
on sperm and cannabinoid signaling related to spermatogenesis. Nine addi-
tional articles reviewed the aforementioned original research while 7 clinical
reviews simply mentioned marijuana as a putative risk factor for infertility.
Only 3 articles investigated the clinical effect of marijuana on clinical
fertility and semen quality. These included a cohort study consisting of
1215 men, an unmatched age referent study with 318 men, and a prospective
non-randomized study of 164 men.

CONCLUSIONS: There is limited data on the clinical effects of cannabis use
and the impact on male factor infertility. The small amount of information avail-
able suggests that cannabis has a negative impact on male reproductive health.
Given the current climate where marijuana is becoming increasingly legalized
and the paucity of data of its effects on reproductive health, it is important future
research focuses on this clinical question and that providers and societies actively
engage in disseminating this information to the public.
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THEIMPACTOFSEMENPARAMETERSCONSIDERING
NUMBER OF DOMINANT FOLLICLES OR ENDOME-
TRIAL THICKNESS ON THE OUTCOME OF
INTRAUTERINE INSEMINATION FOLLOWING SUPER-
OVULATION WITH CLOMIPHENE CITRATE. M. Irani,a V. Lu,a

S. Chow,a D. Keating,a S. Elder,b Z. Rosenwaks,a G. D. Palermo.a aThe Ronald
O. Perelman and Claudia Cohen Center for Reproductive Medicine, Weill
Cornell Medicine, New York, NY; bWeill Cornell Medical College, New
York, NY.

OBJECTIVE: To determine the male and female partners’ characteristics
that can influence the success rate of intrauterine insemination (IUI)
following ovarian stimulation with Clomiphene Citrate (CC).

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: Patients who underwent CC/IUI cycles

between 2005 and 2013 were reviewed. To minimize the effect of female
confounding factors, we included women % 35 years who had patent fallo-
pian tubes and normal uterine cavity. Semen analysis was performed accord-
ing to 2010 WHO criteria. The impact of semen volume, concentration,
motility, sperm morphology, endometrial thickness (ET) and number of
developing follicles on clinical pregnancy rate (CPR) was evaluated. c2

and Fisher’s exact tests were used for categorical variables. Values were ex-
pressed as mean � standard deviation.

RESULTS: A total 1128 CC cycles were included. The mean semen vol-
ume was 2.6�1 mL, concentration: 48.5�21x106/mL, motility: 49.1�9%
and morphology: 3.7�2%.Maternal age was 31.6�2 years, number of domi-
nant follicles R16 mm was 1.8�0.8, and ET was 7.8�2 mm. Among each
individual parameter, there was a trend toward a lower CPR with 0%
morphology compared to R1% (0% vs. 15.6%; P¼0.2). A combination of
total number of motile spermatozoa (TM) with a threshold R20x106 was
associated with a CPR of 17.9% when compared to < 20x106 at 6%
(P<0.001). Moreover, a total number of motile and morphologically normal
(TMN) spermatozoa of <500.000 yielded only a CPR of 7.3% (P¼0.002).
Couples whose female partner had >2 dominant follicles had a higher
CPR compared to those who had one or two follicles (20.9% vs. 15.3%;
P¼0.04). Furthermore, ET <7 mm was associated with a lower CPR
compared to those with thickness R7 mm (13.4% vs. 19.5%, respectively;
P¼0.01). Interestingly, the presence of a single follicle and suboptimal endo-
metrial lining offset the TM and TMN spermatozoa thresholds (Table 1).

CONCLUSIONS: The total number of motile and morphologically
normal spermatozoa interrelates with the number of follicles and endo-

metrial thickness to contribute to an optimal IUI outcome following
ovarian stimulation with CC. This study delineates the combination of
semen parameters with female partner’s response to stimulation to pre-
dict the success of IUI outcomes.
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ABERRATIONS IN SPERM DNA METHYLATION
PATTERNS OF MALES SUFFER FROM INFERTILITY
PROBLEMS. M. M. Laqqan, Y. Alkhaled, M. Hammadeh.
Obstetrics & Gynecology, Saarland University, Germany, Hom-
burg, Germany.

OBJECTIVE: To identify the aberrations in sperm DNA methylation pat-
terns of males who have been unable to have children after ten years of at-
tempting childbearing compared to males who have been proven fertile,
and to assess the relationship between alterations in sperm DNAmethylation
levels and sperm parameters.

Follicle/ET
TM

threshold CPR (%)
P

value
TMN

threshold
CPR
(%)

P
value

1 follicle R25x106 19.5 R500.000 17.7
1 follicle <25x106 6.6 0.005 <500.000 4.4 0.004

R2 follicles R20x106 17 R500.000 16.1
R2 follicles <20x106 6.3 0.01 <500.000 9.7 NS

ET< 7 mm R30x106 15.6 R600.000 14.6
ET < 7 mm <30x106 5 <0.001 <600.000 3.2 0.01

ET R 7 mm R20x106 19.5 R500.000 18.1
ET R 7 mm <20x106 7.9 0.007 <500.000 10.2 0.01
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DESIGN: A total of 108 semen samples were collected (65 male with
infertility problems as cases and 43 proven fertile males as a control), during
the period between May 2016 to August 2016.

MATERIALS AND METHODS: Thirty samples were subjected to 450K
arrays as a screening study to identified the differentially methylated CpGs
between case and control groups, and then three CpG sites have the highest
difference in the methylation level (cg19169023, cg22963027, and
cg21575308) which are located in TYRO3, CGb, and FAM189A1 genes,
respectively were selected to validate on 78 samples using deep bisulfite
sequencing.

RESULTS: The result of screening study showed that 15 CpG have
significantly and consistently different in the DNA methylation level be-
tween cases and controls males. Only 8 of those (DNA methylation dif-
ference between 33.34% and 80.31%) do not overlap common annotated
SNPs, and all of them linked directly with the genes body and CpG Is-
land (TYRO3, CGb, FAM189A1, GAA, PRRC2A, MAPK8IP3, PDE11A,
and ANXA2). Whereas, the result of validation study showed that vari-
ation in methylation levels was found in more than one CpG: the DNA
methylation levels at all CpGs tested within the TYRO3 gene-related
amplicon showed significant differences in the case group compared
to the control group (CpG1, P < 0.003, CpG2, P < 0.0001, CpG3, P
< 0.003, and CpG4, P < 0.030). Moreover, one CpGs of the two
CpGs tested within the CGb gene-related amplicon was significantly
different (CpG1, P < 0.0001) in the case group compared to the control
group. In addition, a significant difference was found at two CpGs tested
within the FAM189A1 gene-related amplicon between case and control
groups (CpG1, P < 0.004, and CpG2, P < 0.002). A negative significant
correlation was found between the percentages of total sperm motility,
percentages of sperm progressive motility, percentages of sperm non-
progressive motility, and percentages of sperm normal form and the
methylation levels at CpG1 of the FAM189A1 gene-related amplicon
(P < 0.0001, P < 0.002, P < 0.0001, and P < 0.001, respectively).

CONCLUSIONS: This study identified CpGs related to TYRO3, CGb, and
FAM189A1 genes have alterations at methylation levels in sperm DNA from
males, who have been unable to have children after ten years of attempting
childbearing compared to proven fertile males. In addition, an association be-
tween changes in the methylation level at CpGs in FAM189A1 gene-related
amplicon and sperm motility was found.

Supported by: Department of Obstetrics & Gynecology, University of
Saarland.
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MUTATION IN ZFP92 GENE IS ASSOCIATED WITH
NOA. X. Zhuanga P. Liu.b aDepartment of Obstetrics and Gy-
necology, Reproductive Medicine Center, Peking University
Third Hospital, Beijing, China; bembryologist, Beijing, China.

OBJECTIVE: Non-obstructive azoospermia (NOA) is considered to be a
severe infertility factor due to impaired spermatogenesis with the consequent
absence of spermatozoa in the ejaculate. However, the underlying mecha-
nism(s) remain elusive. This study aimed to identify further genomic variants
that are associated with spermatogonia and spermatogenic failure within the
human testis. And evaluate whether ZFP92 gene variations were associated
with NOA.

DESIGN: This study was an analysis of NOA and proven fertile patients,
including 362 patients diagnosed with NOA and 113 proven fertile patients at
the Reproductive Medical Center of Peking University Third Hospital between
January 2013 and June 2016. ZFP92 was cloned, expressed and identified.
Whole-genome sequencing, RT-PCR, Western-blot, Immunohistochemistry
and immunocytochemistry were performed.

MATERIALS ANDMETHODS: ZFP92 were analyzed with blood and
testicular biopsy samples from NOA patients by whole-genome
sequencing analysis. These likely mutations were further screened in
azoospermic and normozoospermic men and in men proven to be fertile.
And ZFP92 was cloned, expressed and identified with testicular biopsy
samples using RT-PCR, western blot, Immunohistochemistry and immu-
nocytochemistry.

RESULTS: Whole-genome sequencing analysis revealed three novel fra-
meshite point mutation patients and eight novel missensemutations in ZFP92
gene during NOA patients. Of these missense mutations, germ cells in this
testis were lost. Moreover, ZFP92 mRNAs and protein were detected in hu-
man testis in our lab, and ZFP92 signal unevenly distributed in the nucleus of
spermatogonia and primary spermatocyte in normal persons by Immunohis-
tochemical analysis. These indicated that ZFP92 may participate in human

spermatogenesis andmutations of ZFP92may be involved in the risk of azoo-
spermatism.
CONCLUSIONS: ZFP92 may be a novel protein participated in human

normal spermatogenesis. Mutations of ZFP92 may be responsible for a num-
ber of NOA cases and azoospermia in humans.
References:
1. Kawarai T, Miyamoto R, Mori A, et al. Late-onset spastic paraplegia:

Aberrant SPG11 transcripts generated by a novel splice site donor mu-
tation. J Neurol Sci. 2015;359(1-2):250-5.

2. Ni B, Lin Y, Sun L, et al. Low-frequency germline variants across
6p22.2-6p21.33 are associated with non-obstructive azoospermia in
Han Chinese men.Hum Mol Genet. 2015;24(19):5628-36.

3. Salas-Huetos A, Blanco J, Vidal F, et al, F-Fern�andez S, Garrido
N, Anton E. Spermatozoa from patients with seminal alterations
exhibit a differential micro-ribonucleic acid profile.Fertil Steril.
2015;104(3):591-601.

Supported by: This study was supported by the National Natural Science
Foundation of China (NO.81671513) and Beijing Natural Science Founda-
tion (NO.7172236).
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VARICOCELE AND OLIGOASTHENOTERATOZOO-
SPERMIA: EVALUATION OFANTIOXIDANT SUPPLE-
MENTATION EFFECT ON PREGNANCY RATE AND
SPERM QUALITY. G. Busetto,a A. Virmani,b F. Del Giu-
dice,a S. Micic,c A. Agarwal,d E. De Berardinis.e aUrology, Sapienza Rome
University Policlinico Umberto I, Roma, Italy; bInnovation, Research and
Development, Sigma Tau HealthScience, Utrecht, Netherlands; cUromedica
Polyclinic, Urology, Belgrade, Serbia; dUrology, Cleveland Clinic, Cleve-
land, OH; eSapienza Rome University Policlinico Umberto I, Roma, Italy.

OBJECTIVE: Varicocele has adverse effects on spermatogenesis and to
date is considered as the first cause of male infertility. Many factors nega-
tively affecting semen quality act through decreasing energy availability
by mitochondrial dysfunction and sperm are also vulnerable to reactive oxy-
gen species because their accumulation leads to membrane damage, insta-
bility and functional alterations causing cell death.
DESIGN: To evaluate, utilizing a randomized double-blind placebo

controlled trial, the effect of supplementation with selected naturally com-
pounds on pregnancy rate and sperm quality. The effect was evaluated in sub-
jects with oligo or asthenoteratozoospermia, as well as with or without
varicocele.
MATERIALSANDMETHODS:With a block randomization 104 patients

were enrolled: 52 had grade I-III varicocele and 52were not affected. Patients
belonging to these 2 groups were further divided in two groups consisting of
the supplementation arm and the placebo arm. The supplementation formu-
lation consisted of 1g of L-carnitine, 725mg of fumarate, 500mg of acetyl-L-
carnitine, 1g of fructose, 50mg of citric acid, 50mcg of selenium, 20mg of
coenzyme Q10, 90mg of vitamin C, 10mg of zinc, 200mcg of folic acid &
1.5mcg of vitamin B12. Spermogram evaluation was done at the beginning
of treatment and at the end.
RESULTS: Adverse events occurred only in the treatment group: 4 pa-

tients had nausea and 3 vertigo or headache. Twelve pregnancies
occurred during follow-up time: 10 in supplementation group (9 non-
varicocele and 1 varicocele) and 2 in placebo group (1 non-varicocele
and 1 varicocele). One spontaneous abortion was reported in placebo
arm. Mean changes of number of sperm (106 x mL) after treatment
were 1.7 in the placebo group and 9.8 in the supplemented group
(p¼0.0186). Mean changes of sperm concentration (106 x mL) after
treatment were 13.0 in the placebo group and 46.9 in the supplemented
group (p¼0.0117). Mean changes of progressive motility of sperm (%)
were 1.7 in the placebo group and 5.9 in the supplement group
(p¼0.0088). Mean changes of total motility of sperm (%) were 1.6 in
the placebo group and 7.3 in the supplement group (p¼0.0120).
Analyzing typical and atypical morphology there was, respectively, a
difference of -6.1 and 5.9 in the placebo group while -6.7 and 3.6 in
the supplement group.
CONCLUSIONS: Oxidative stress is a cause of male infertility with

significant negative effect on semen parameters and varicocele is an
additional cause of poor sperm quality. The use of carnitines and other
functional substances is an efficacious strategy to handle male infer-
tility. All sperm parameters significantly increased in treated subjects,
while a strong increase in pregnancy rate was reported only in non-vari-
cocele arm.
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ADVERSE EFFECTS OF CHRONIC HEPATITIS B
VIRUS (HBV) INFECTION ON HUMAN SPERM
QUALITY. J. Zheng J. Jin. Reproductive Medicine Center,
The First Affiliated Hospital of Wenzhou Medical University,
Wenzhou, China.

OBJECTIVE: To assess the adverse effects of chronic HBV infection on
semen parameters and sperm quality.

DESIGN: Respective clinical study.
MATERIALSANDMETHODS: A total of 231 chronic HBV-infected and

1641 HBV-negative male partner who underwent assisted reproductive tech-
nology (ART) treatment were included in the study. Sperm parameters
including sperm concentration, motility and morphology, sperm DNA frag-
mentation (SDF), sperm-nucleoprotein transition and acrosin activity were
analyzed before treatment for each sample. Sperm chromatin structure assay
(SCSA) was used to assess the SDF. Student’s t-test or chi-square was used
for comparing the variables between HBV-infected group and the negative
control group. Further correlations between the parameters of sperm quality
and the HBV infection were analyzed using the Spearman analysis. Statisti-
cally significant difference was set at p< .05.

RESULTS: A significant decrease of both sperm concentration and
motility in HBV-infected group was found when comparing to the control
group (83.2�66.2 versus 107.3�73.4million/ml, 49.6�15.6 versus
52.6�14.9%, P<.01, respectively). Spermmorphology showed no difference
between the two group (4.0�3.3 versus 4.4�2.9%, P>.05). Moreover, HBV
infection seems also affect the sperm DNA integrity because the SDF was
increased significantly in the HBV positive group (18.9�10.1 versus
17.0�9.0%, P<.01), and the individual with SDFR30% was more
frequently observed in the HBV positive group compared to the negative
group (14.7% versus 8.3%, P<.01). Similar results were also indicated by
the Spearman analysis in which HBV infection was positive correlated to
the SDF (r¼0.06, P<.05) and negative correlated to sperm concentration
(r¼0.119, P<.01), motility (r¼0.061, P<.05). However, the parameters of
sperm high DNA stainable (HDS) by SCSA analysis and the sperm-uncleo-
protein transition were not affected by the HBV infection. Otherwise, the
sperm acrosin activity, as one of the functional indicators of sperm also
showed a significant decrease in the group of HBV positive (80.4�0.3 versus
95.1�0.3 mIU/106sperm, P<.01).

CONCLUSIONS: HBV positive man may more probably to have lower
sperm quality. And chronic HBV infection may not only affect the classic
semen parameters but also have the adverse influences on the sperm DNA
structure and functional related parameters.

Supported by: Scientific Grant of Wenzhou Scientific and technological
Bureau (No. Y20140025)
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THE PREDICTIVE VALUE OF PLASMA AMH, SERUM
INHB FOR THE FERTILITY RATE IN IVF. R. Hu.
Reproductive Medicine Center, General Hospital of Ningxia
Medical University, Yinchuan, China.

OBJECTIVE: To analyze the correlation between seminal plasma AMH,
serum INHB and semen parameters in patients with oligospermia and asthe-
nospermia, at same time to explore the predictive value and influence on the
outcome of in vitro fertilization (IVF).

DESIGN: Prospective cohort studay.
MATERIALS ANDMETHODS: Selection 88 infertile couples clinical

data from August 2016 to January 2017, who received IVF assisted
pregnancy due to male oligoasthenospermia or female tubal factorin
the reproductive in center of General Hospital of Ningxia Medical Uni-
versity.detection of seminal plasma AMH, serum INHB and sperm pa-
rameters (motility, concentration, counting, forward motion and
shape), the multi factor Logistic regression and receiver operating char-
acteristic curve (ROC) correlation analysis of seminal plasma AMH and
serum INHB and semen parameters and the predictive value of the rate
of fertilization.

RESULTS: 1 AMH in seminal plasma is positively related with semen
concentration (B¼2.65, P¼0.05), sperm count (B¼8.28, P¼0.038), activity
(B¼1.19, P¼0.047), forward movement (B¼0.511, P¼0.041) and fertiliza-
tion rate (B¼0.014, P¼0.039) .and no significant correlationis was found be-
tween sperm morphology (B¼0.185, P¼0.07); serum INHB; is positively
related with sperm concentration (B¼0.26, P<0.01), sperm count
(B¼0.90, P<0.01), activity (B¼0.197, P<0.01), forward movement

(B¼0.045, P<0.01) and fertilization rate (B¼0.00, P<0.01) ,and no correla-
tionis was found with sperm morphology (B¼0.01, P¼0.335) .2. the seminal
AMH:AUC¼0.57 (95%CI:0.38-0.77, 2; P¼0.04), serum INHB:AUC¼0.45
(95%CI:0.29-0.61; P¼0.00).
CONCLUSIONS: 1.the serum INHB and seminal plasmaAMHwere posi-

tively correlated with semen concentration, sperm count, motility and for-
ward movement, But the range of seminal plasma AMH is larger. 2
seminal plasma AMH and serum INHB can be used as a laboratory index
to predict the fertility rate of patients with asthenospermia.
Supported by: The National Natural Science Foundation of China (No.

81660257);The Natural Science Foundation of Ningxia provin-
ce(NZ16125);Special Foundation for Leader Talent of Ningxia province
(2016)
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PREDICTING THEABILITY TORETRIEVE SPERM IN
AZOOSPERMIC MEN UNDERGOING SURGICAL
SPERM EXTRACTION: A PROSPECTIVE COHORT
STUDY. M. Le,a T. D. Lewis,b D. T. Nguyen,c

V. Q. Truong,d N. Huy,e C. Thanh,e A. DeCherney,f M. J. Hill.g aObstetrics
and Gynecology, Infertility, Hue University of Medicine and Pharmacy, Hue,
Viet Nam; bReproductive Endocrinology & Infertility, National Institutes of
Health, Bethesda, MD; cObstetric and Gynecology, Hue University of Med-
icine and Pharmacy, Hue, Viet Nam; dOB/GYN, Hue University of Medicine
and Pharmacy, Hue City, Viet Nam; eObstetrics & Gynecology, Hue Univer-
sity of Medicine and Pharmacy, Hue, Viet Nam; fEunice Kennedy Shriver
National Institute of Child, Bethesda, MD; gNIH, Bethesda, MD.

OBJECTIVE: To study the ability of pre-surgical markers to predict
retrieval of sperm in non-obstructed azoospermic men undergoing microsur-
gical testicular sperm extraction in a Vietnamese population.
DESIGN: Prospective cohort study.
MATERIALS AND METHODS: 102 men with non-obstructive azoo-

spermia undergoing surgical sperm extraction were enrolled into this
prospective cohort study. Patient age, length of infertility, endocrine
profile (FSH, LH & testosterone), testicular volume & density, and
body mass index (BMI) were analyzed to determine which parameters
would predict sperm at retrieval. Mann Whitney U compared variables
in the group who had sperm retrieved versus those without sperm. Uni-
variate and multivariate GEE models were used to examine the associ-
ation of variables with sperm retrieval. ROC curves and efficiency
curves were utilized to develop thresholds for predicting the presence
of sperm at surgery.
RESULTS: Both univariate and multivariate GEE modeling identified

testicular volume and gonadotropin levels to be associated with sperm
at retrieval. With regards to gonadotropins, multivariate modeling re-
vealed FSH is a better predictor of sperm at retrieval than LH (OR
0.87, 95%CI 0.79-0.95, P¼0.002). In multivariate models, testicular
volume was found to be the strongest predictor of sperm at retrieval
in this study (OR 1.22, 95%CI 1.05-1.43, P¼0.01). ROC curve demon-
strated an FSH threshold of <13 IU/mL and testicular volume of >7mL
to be highly predictive of finding sperm at retrieval. The area under the
curve to predict the presence of sperm at surgery was 0.92 for testicular
volume and 0.89 for FSH. Efficiency curves confirmed the utility of
these thresholds. With an FSH <13 IU/ml, 85% of subjects had sperm
found and over this threshold only 15% had sperm. With a testicular
volume >7ml, 81% of subjects had sperm and below this threshold
only 10% had sperm.
CONCLUSIONS: In men with non-obstructive azoospermia, an FSH

threshold of <13 IU/mL and testicular volume >7mL are highly predic-
tive in determining which patient’s will have sperm found during surgi-
cal extraction.

Variable Sperm Retrieved No Sperm Retrieved P Value

Age 34.5 (30-40) 32 (30-35.5) 0.15
Infertility (years) 4 (2-5) 3 (2-5.5) 0.85
BMI 24.6 (23.4-25.9) 24.0 (22-25.4) 0.20
Testicular Volume R 21.3 (12.4-29.7) 6.5 (4.0-10.9) <0.001
Testicular Volume L 21.3 (12.5-31.8) 6.4 (3.9-8.8) <0.001
LH 6.0 (4.2-7.3) 11.5 (7.3-21.1) <0.001
FSH 6.0 (3.7-7.8) 28.6 (21.8-37.1) <0.001
Testosterone 3.5 (2.8-4.9) 3.4 (1.7-4.5) 0.007
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NORMALPREOPERATIVEFOLLICLELSTIMULATING
HORMONE LEVEL IS ASSOCIATED WITH IMPROVE-
MENT IN SEMEN PARAMETERS FOLLOWINGMICRO-
SURGICAL VARICOCELECTOMY. L. Ji,a M. Owyong,a

S. Shabtaie,b R. Ramasamy.a aUniversity of Miami, Miami, FL; bUniversity
of Miami Miller School of Medicine, Miami, FL.

OBJECTIVE: To investigate whether preoperative follicle�stimulating
hormone (FSH) is associated with changes in post�operative semen param-
eters following microsurgical varicocelectomy.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: We identified 41men who had undergone

microsurgical varicocelectomy between August 2015 and October 2016. We
compared semen parameters in men based on their pre�operative FSH level,
normal <10 IU/L (n¼33) and highR10 IU/L (n¼8). We compared varicocele
grade, testis volume, prevalence of bilateral disease, pre�operative, and post-
�operative semen parameters (at 3 months) between men with normal and
high FSH. Men with severe oligospermia (<1M/mL) were excluded.

RESULTS: The median varicocele grade, pre�operative testosterone
levels were similar between men who underwent microsurgical varicocelec-
tomywith normal and high FSH. As expected, menwith high FSH had higher
rates of bilateral disease (75% vs. 27%, p¼0.01), were older (41 years vs.
33.5 years, p¼0.02), and had smaller pre-operative testicular sizes (12 cc
vs. 14 cc, p¼0.04). Univariate analysis demonstrated, men with
normal FSH had a greater increase in absolute total sperm count (20.4M
vs. -9.0M, p¼0.002), and total motile count (5.1M vs. 0.14M, p¼0.02)
post�operatively compared to men with high FSH.

CONCLUSIONS: Our study suggested an association between men with
normal FSH levels (<10 mIU/ml) and significant improvements in total
sperm count, and total motile count among thosewho underwent microscopic
varicocelectomy. Normal FSH levels can suggest preserved spermatogenesis
and therefore a significant benefit can be expected after varicocele repair.
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OUTCOME OF MICROSURGICAL SUBINGUINAL
VARICOCELECTOMY IN MEN WITH NONOBSTRUC-
TIVE AZOOSPERMIA. M. M. Arafa,a,b H. Elbardisi,a

A. Majzoub,a S. S. Alsaid.a aUrology, Hamad Medical Corpo-
ration, Doha, Qatar; bAndrology, Cairo University Hospital, Cairo, Egypt.

OBJECTIVE: This study aims to investigate the effect of microsurgical
subinguinal varicocelectomy in nonobstructive azoospermic men with
palpable varicocele and determine predictive parameters of outcome.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: This was a retrospective review of data

pooled from 723 patients who underwent microsurgical varicocelectomy be-
tween the years 2012 and 2016 at a tertiary medical center. Patients with pre-
operative non-obstructive azoospermia who underwent surgery coupled with
diagnostic testicular biopsy were included. Details regarding the physical,
laboratory (semen analysis and hormonal profile) and histopathology charac-
teristics of the selected patients were reviewed looking for predictors of
improvement in semen analysis after surgery.

RESULTS: A total of 35 patients were included in this study with a mean
age of 36.69� 6.3 years. Hypospermatogenesis, maturation arrest and sertoli
cell only were detected in the histopathologic samples of 5 (20%), 8 (17.1%)
and 22 (62.9%) patients, respectively. After a mean postoperative follow up

of 6.7 months, motile sperm in the ejaculate could be identified in 8 patients
(22.8%) with a mean concentration of 1.76 � 0.8 million/ml. Out of all the
studied parameters, only testicular histopathology significantly predicted
postoperative outcome were 5/8 patients had hypospermatogenesis and 3/8
sertoli cell only regained sperm in semen (Table 1).
CONCLUSIONS: Varicocelectomy may be considered a valid option for

patients with nonobstructive azoospermia and clinically palpable varicocele.
The highest success is expected in patients having hypospermatogenesis.
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DO SERUM CONCENTRATIONS OF ZINC, COPPER,
CHLORIDE AND SEX HORMONES AFFECT SPER-
MATOGENESIS IN NORMAL KARYOTYPIC AZOO-
SPERMIC MEN UNDERGOING ICSI? A. El-Damena,b

Y. Magdi.c,d aIVF Unit, Nile Badrawi Hospital, Cairo, Egypt; bIVF Labora-
tory, Sunrise Fertility Center, Giza, Egypt; cSenior Embryologist, El Nada
Gynacology and Infert, Banha, Egypt; dIVF Laboratory, Al-Yasmeen
Fertility and Gynecology Center, Banha, Egypt.

OBJECTIVE: To determine whether serum concentrations of zinc, copper
and chloride are associated with sex hormones and sperm production in men
with normal karyotype undergoing ICSI.
DESIGN: Case-control study.
MATERIALS ANDMETHODS: Three groups of healthymen aged 28-54

years had participated in this study and provided semen and serum samples.
The control normozoospermic males (n¼20) were selected from intrauterine
insemination (IUI) patients and the male partners of pregnant women
attending Ob/Gyn clinics. All azoospermic men seeking ICSI underwent kar-
yotype analysis and excluded if abnormal. Normal karyotypic azoospermic
men was further subdivided into two groups, obstructive azoospermia (OA)
(n¼15) and non-obstructive azoospermia (NOA) (n¼49) groups based on per-
forming a testicular biopsy (TESE). Serum zinc, copper, chloride and sex hor-
mones were measured by standard assays. Data was not normally distributed,
so variables were compared using Kruskal Wallis test followed by Mann
Whitney test if significant results were recorded. Linear regression was
used to analyze the relation between zinc, copper and chloride and all other
variables in all groups.
RESULTS: FSH, LH and Prolactin mean concentrations showed a highly

significant increase in OA and NOA groups compared to the control group
(p¼ 0.001) while testosterone showed the reverse (p¼0.006). No significant
correlation between both Zinc and Cu in OA and NOA compared to the con-
trol group (p¼ 0.073 and 0.054 respectively) while a significant decrease in
Chloride is observed in OA compared to both NOA and the control group (p¼
0.001). A significant increase in Zn/Chloride ratio in OA compared to the
control group (p¼ 0.008) and also a significant increase in Cu/Chloride ratio
in both OA and NOA compared to the control group (p¼ 0.038) were
observed. Linear regression analysis within OA group showed a negative cor-
relation between testosterone and chloride (p¼0.045). Regarding NOA
group, a positive correlation between zinc and FSH, zink and LH and copper
and chloride (p¼ 0.003, 0.006 and 0.001 respectively) were observed.
CONCLUSIONS: Sex hormones and many trace elements have been

shown to be essential for testicular development and can be used as predictors
of testicular function and spermatogenesis.
References:
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THE SPERM ACROSOME REACTION RESPONSE TO
PROGESTERONE: ASSOCIATES WITH SPERM DNA
DAMAGE AND HAS A BETTER PREDICTING VALUE
FOR IVF THAN THAT RESPONSE TO THE
IONOPHORE. J. Jin J. Zheng. Reproductive Medicine Center, The First
Affiliated Hospital of Wenzhou Medical University, Wenzhou, China.

Predictors of improvement in semen samples after microsurgical varicocelectomy

Negative outcome
(n¼27)

Positive outcome
(n¼8) P value

Age 36.5 � 6.71 37.22 � 5.7 0.775
BMI 30.18 � 6.22 28.83 � 6.4 0.644
Estradiol 122 � 16.1 125 � 35.4 0.432
LH 8.25 � 6.13 6.38 � 4.34 0.743
FSH 10.32 � 7.32 11.38 � 9.46 0.413
Testosterone 17.36 � 11.82 17.25 � 6.27 0.980
Rt Testis size 8.13 � 3.94 6.74 � 2.8 0.364
Lt testis size 8.03 � 3.42 5.9 � 1.29 0.098
Hypospermatogenesis 0 (0%) 5 (62.5%) 0.001
Maturation arrest 8 (29.6%) 0 (0%)
Sertoli only 19 (70.3%) 3 (37.5%)
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OBJECTIVE: To evidence the correlation between progesterone (P4) or
A23187 induced sperm acrosome reaction (AR) and sperm DNA fragmenta-
tion (SDF) and to determine the predictive value of P4-induced AR for in vi-
tro fertilization (IVF).

DESIGN: The spontaneous or induced (response to P4 or A23187) sperm
AR were assessed in 129 patients or in a subgroup of 47 patients who under-
went IVF treatment (female paternal with or without simple tubal factors,
male patient with a semen concentration R10�106/ml and sperm progres-
sive motility R20%). Correlations to semen parameters and the SDF were
analyzed. Correlations with the fertilization rate of IVF were analyzed.

MATERIALS AND METHODS: Conventional semen analysis was per-
formed using SCA software or according to the WHO laboratory manual.
Sperm AR was evaluated by using fluorescein-conjugated Pisum sativum
agglutinin (FITC-PSA). SDFwas analyzed by the SCSA assay. The multivar-
iate linear regressions were performed to detect the correlations between P4-
induced AR and sperm motility, normal morphology, SDF and the fertiliza-
tion rate of IVF. Receiver operating characteristic (ROC) curve analysis was
used to determine the prognostic accuracy of P4-induced AR as well as the
cutoff point for predicting ‘‘50% fertilization rate’’. With the univariate
and multivariate linear regressions analysis, the adjusted b value and 95%
CIwas calculated to present the effect of the threshold value. Statistically sig-
nificant difference was set at p< .05.

RESULTS: (1) Sperm AR response to P4 and A23187 were correlated
significantly to the percentage of SDF, with the negative correlation -9.05(-
17.25-(-0.84), p< .05, n¼47) and -0.453(-0.858-(-0.048), p< .05, n¼47),
respectively. While the spontaneous AR rate had a positive correlation
with SDF (0.182 (0.05-0.314), p< .01, n¼129) and a negative correlation
with sperm progressive motility (-0.211(-0.362-(-0.061), p< .05, n¼129)).
(2) P4-induced AR, as well as SDF was significant correlated to the fertiliza-
tion rate in IVF, while the correlation between spontaneous, A23187 induced
AR and fertilization rate were not significant. (3) The receiver operator char-
acteristics (ROC) curve analyses indicated that P4-induced AR was a better
prognostic predictor for the fertilization rate compared with the SDF, with
the areas under the curve 0.729 (0.580-0.849), p< .01 and 0.637 (0.484-
0.772), p¼ .16, respectively. And a cutoff value for P4-induced AR to predict
‘‘50% fertilization rate’’ was 23.4% with sensitivity and specificity of 63.3%
and 88.2%, respectively.When the percentage of P4-inducedAR<23.4%, the
adjusted b (95% CI) was 0.135 (0.014-0.257, P<.05).

CONCLUSIONS: Induced sperm AR is negatively correlated with sperm
DNA damage. The assessment of P4-induced AR of capacitated sperm may
be a more sensitive indicator for fertilization rate in vitro compared with
A23187-induced AR.

Supported by: Scientific Grant of Wenzhou Scientific and technological
Bureau (No.Y20130152)
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CHROMOSOMAL DEFECTS (CD) OF IVF-OBTAINED
EMBRYOS CORRELATE WITH DNA FRAGMENTA-
TION INDEX (DFI) AND ANEUPLOIDIES IN SPERM
OF LOW-FERTILE MALE PATIENTS. I. Zhylkova,a,b

O. Feskov,a O. Fedota.b aClinic of Professor Feskov A.M., Kharkiv, Ukraine;
bV.M. Karazin National University, Kharkiv, Ukraine.

OBJECTIVE: Literature shows that 60% of IVF-obtained blastocysts have
aneuploidies (AD), leading to a low pregnancy rate. Assuming potential use
in embryo selection, our study analyzes links between embryo CD (AD,
mosaicism) and sperm CD (AD, DFI), a relationship that has been previously
suggested in the literature yet not closely examined.

DESIGN: 2 clinical studies of 45 couples with male factor infertility
in IVF center with in-house genetic lab. We analyzed embryo
morphology & CD as a function of sperm AD and DFI in a first study;
of DFI only in a second.
MATERIALS AND METHODS: 30 couples were in 1st IVF study; 15 in

2nd. DFI was measured by sperm chromatin dispersion [1], sperm AD of
chromosomes 13/16/18/21/X/Y were analyzed by FISH in our center as in
[2]. Sperm samples were categorized with respect to threshold of
DFI¼20%. 245 blastocysts including 136 of top morphologic quality were
obtained by IVF/IMSI in 1st study; 87 & 45 in 2nd. Top blastocyst rate tBR
was defined (1). After embryo biopsy (day 5th or 6th) and genome amplifica-
tion done in-house, the DNA samples of top blastocysts were sent to refer-
ence lab for NGS test as in [3]. NGS-derived expressions of CD were
determined. Statistical significance (SS) of correlation of sperm AD and
top blastocysts having CD (tBCD) was examined by Spearman test; DFI
and tBR - by Chi-squared test.
RESULTS: Table shows males’ age and correlations of DFI, tBR & tBCD.

In 1st study, the ejaculate of patients over 35yo had an increased level of
sperm AD (of any of 13/16/18/21/X/Y), compare to a younger group
<35yo (P<0.05). 2 couples (DFI 23% & 44%) resulted in tBR¼0 and
were excluded fromNGS test. For cohort of 28males (age 26-47) of 1st study,
it was found the correlation of tBCD with sperm chromosome-13-aneu-
ploidies (P<0.05) and X/Y-aneuploidies (rS ¼ 0.83, P<0.01). Other cases
were also indicated (as tBCD linking to sperm trisomy 21) but not statisti-
cally significant. In 2nd study, the correlation of DFI with tBCD was
confirmed (rS ¼0.68, P<0.01); for age <46 and DFI<15.5% &
tBR>25%, all top embryos were without CD (tBCD¼0%(2)) in 3 of 3
cases, compare to 0 of 12 other combinations of age/DFI/tBR.
CONCLUSIONS: SS-correlations of sperm DNA abnormalities (AD 13/

X/Y, DFI) with embryo tBR/tBCD are proven for male factor infertility
(MFI). Potentially, DFI has a predictive value in ART applying to MFI.
When top embryos are obtained from a sperm having high-level DFI, their
PGD might be currently suggested for pregnancy success. We hypothesize
the sperm genetic diagnostics will allow selecting of best embryo (age-
>DFI->tBR) and achieving a high pregnancy rate without embryo’s PGD
in some MFI cases in the future.
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ADOPTING SPERM CHROMATIN FRAGMENTATION
TO STEER TOWARD THE APPROPRIATE ART
TREATMENT. A. Parrella,a S. Chow,a N. Pereira,a

M. Goldstein,b Z. Rosenwaks,a G. D. Palermo.a aReproductive

1st Study (01/2016-12/2016). 30 low-fertile males. Ages 26-47yo 2nd Study (10/2016-03/2017). 15 low-fertile males. Ages 30-60 yo

Subgroup tBR (1) > 25% tBR < 25% Subgroup tBCD ¼ 0% (2) tBCD > 20%

DFI < 20.0% 21 1 DFI<15.0% and tBR>25% (simultaneously) 2 1 (5)

DFI > 20.0% 3 5 DFI>15.0% or tBR < 25% (independently) 1 (3) 11 (6)

Total patients 24 6 Total patients 3 (4) 12
Statistics c2 ¼ 12.32; p < 0.01 Statistics c2 ¼ 5.10; p < 0.05

(1)Top blastocyst rate (tBR) is defined as a number of top blastocysts divided by a number of cleavage stages. (2) tBCD¼0%means: ‘‘all top embryos are euploid
without mosaicism’’. (3)Age 39y.o., DFI¼15.5%, tBR¼25%. (4)All 3 patients are of age%46y.o. (5)Age 47y.o. and tBCD¼20.0%. (6) For 11 patients, over one
third of their top embryos have aneuploidies (tBCDR33.3%). For 2 patients of 11, their DFI>33% and it leads to tBCD¼100% (meaning ‘‘among top embryos,
there is no any euploid one’’).
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Medicine, Weill Cornell Medicine, New York, NY; bMale Reproductive
Medicine and Urology, Weill Cornell Medicine, New York, NY.

OBJECTIVE: We question if sperm chromatin fragmentation (SCF) can
help to counsel couples with unexplained infertility and poor intrauterine
insemination (IUI) outcomes to the appropriate subsequent reproductive
treatments.

DESIGN: Over a 39-month period, couples diagnosed with unexplained
infertility, based on normal female infertility screening and semen analysis,
underwent treatment by ovulation induction and IUI. Those with a history of
2-4 failed IUI attempts underwent SCF assessment. The couples were then
allocated to conventional IVF or ICSI with ejaculated or surgically retrieved
spermatozoa according to the magnitude of SCF. The clinical pregnancy rate
(CPR) was stratified according to the SCF-based insemination method.

MATERIALSANDMETHODS: Infertile couples with unexplained infer-
tility underwent SCF assessment by TUNEL assay or SCSA. In-house TU-
NEL assessment evaluated at least 500 spermatozoa with a threshold
R15%. SCSA� assessment was performed by a reference laboratory which
analyzed 5000 spermatozoa and a threshold of >25%.

RESULTS: A total of 645 couples underwent 1478 IUI cycles. The female
age and male age in the study cohort was 37.7�4 years and 39.8�5years,
respectively. The overall average sperm concentration was 50.4�32 x106/
mL, with a motility of 46.6�12% and morphology of 3.1�2%. The CPR
with IUI at our center in an age-matched cohort was 17.9%; however, the
study cohort had CPR of 5.1%. The mean TUNEL and SCSA values of the
men in the study cohort was 21.5� 8% and SCSA 39.5� 26%, respectively.
Couples with failed IUI attempts but normal SCF in the male partner, under-
went conventional IVF, resulting in a CPR of 23.8%. In women <35 years
undergoing conventional IVF, the CPR increased to 38.3 %( P<0.001). Cou-
ples with abnormal SCF underwent ICSI with ejaculated sperm, leading to an
overall CPR of 24.1% (P<0.001); when controlling for female age <35
years, the CPR rose to 27.8%. Couples who failed to conceive with ICSI us-
ing ejaculated sperm were offered testicular sampling. Eighty-six men con-
sented for the surgical retrieval were found to have a SCF on testicular sperm
of 9.28� 6%, which was significantly lower than the SCF of their ejaculates
(P < 0.001). The CPR in couple undergoing ICSI with surgically retrieved
sperm was 33.0% and in women <35 years was 42.1%.

CONCLUSIONS: Couples with prior IUI failures can be offered a SCF-
based treatment algorithm comprising of conventional IVF or ICSI with
ejaculated or surgically retrieved spermatozoa that allows appropriate alloca-
tion of resources and guides patients towards the appropriate infertility treat-
ment. In men with high DNA fragmentation in their ejaculate and pursuant
pregnancy failure, surgical sampling yields spermatozoa with higher chro-
matin integrity and higher changes of pregnancy.
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THEWEAK CORRELATIONS BETWEEN SPERM DNA
FRAGMENTATION ASSAYS SUGGEST THAT CHRO-
MATIN PACKAGING IS COMPLEX. M. C. San Gabriel,a

N. Haddad,a C. E. Pedraza,a L. Vingataramin,b C. LeSaint,b

F. Bissonnette,b,c I. Kadoch,c,b A. Zini.a aSurgery Department Division of
Urology, McGill University, Montreal, QC, Canada; bClinique OVO, Mon-
treal, QC, Canada; cReproductive Endocrinology and Infertility, Centre Hos-
pitalier Universitaire de Montreal, Montreal, QC, Canada.

OBJECTIVE: To examine and compare sperm chromatin and DNA integ-
rity assays in populations of infertile men and sperm donors.

DESIGN: Retrospective case-control Study.
MATERIALS AND METHODS: Sperm samples from 38 infertile men

undergoing treatment and 10 healthy sperm donors were obtained. Standard
semen parameters, and sperm chromatin and DNA integrity tests were eval-
uated. The assays were aniline blue staining (AB), iodoacetamide fluorescein
fluorescence (IAF), sperm chromatin structure assay (SCSA, expressed as
DNA fragmentation index-DFI and high DNA stainability-HDS) and termi-
nal deoxyribonucleotidyl transferase-mediated dUTP nick end-labelling
(TUNEL).

RESULTS: The mean percentages of positive AB and IAF fluorescence
were significantly higher in the infertile population vs controls (24.0 �
11.6% vs 11.9� 7.1% and 19.3� 8.3% vs 8.4� 2.9%, respectively). Overall
mean%DFI measured by SCSA (12.3� 7.9%) was markedly lower than that
measured by TUNEL (24.2 � 12.5%). On subgroup analysis, we observed a
significant difference in AB staining and IAF fluorescence between normo-
zoospermic infertile men and controls (23.1 � 11.1% vs 11.9 � 7.1% and
19.4 � 8.4% vs 8.4 � 2.9%, respectively). Mean SCSA-%DFI was signifi-
cantly higher in infertile men with abnormal sperm parameters (22.0 �

15.2%) than in normozoospermic infertile men (11.5 � 6.7%) or controls
(8.8 � 5.0). We observed significant correlations between SCSA-%DFI
and TUNEL (r¼0.31, p<0.05), SCSA-%DFI and IAF (r¼0.31, p<0.05)
and SCSA-%HDS and AB staining (r¼0.65, p<0.01). In the normozoosper-
mic population, 20% of patients had an SCSA-DFI levels above 15%,
compared to 74.3% with TUNEL.
CONCLUSIONS: Our data show that there are weak correlations between

sperm chromatin and DNA integrity assays and that these assays do not pro-
vide comparable test results. The marked difference in %DFI values obtained
by these tests indicates that the SCSA and TUNEL measure different aspects
of sperm DNA packaging and these assays may require different sets of cut-
off values.
References:
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EFFECT OF SPERM DNA FRAGMENTATION OVER
PREIMPLANTATION EMBRYO DEVELOPMENT: CLIN-
ICAL AND BIOLOGICAL ASPECTS. C. Alvarez Sedo,
M. Bilinski, D. Lorenzi, H. Uriondo, F. Noblia,
V. Longobucco, E. Ventimiglia, F. Nodar. CEGYR (Reproductive Medicine
and Genetics), Buenos Aires, Argentina.

OBJECTIVE: The aim of this study was to investigate the effect of sperm
DNA fragmentation over fertilization rate, embryo development (blastula-
tion rate) and pregnancy outcomes for ICSI cycles in a cohort of couples
that performed egg donation. Assess embryo quality (remaining and arrested
embryos, not transferred or not frozen) regarding to apoptotic markers.
DESIGN: Prospective blinded controlled study
MATERIALS AND METHODS: For the present study, eighty-two (82)

women who underwent to ART procedures (egg recipients) (2016) were
selected. The recipient’s average age was 41.8 � 5.1 y/o (36 - 49) and the
oocyte donor’s average age was 30.8 � 2.1 y/o (27 - 33). In our IVF center,
egg donation cycles with frozen sperm samples are performed regularly,
however 35 cycles were done using fresh sperm samples. The average
male age was 40.1 � 5.2 y/o.Sperm samples were fixed after ICSI in order
to performed the TUNEL assay. For the analysis two groups were considered,
TUNEL<15% and R15%. Fertilization, blastulation and pregnancy rates
were assessed between groups. Arrested embryos from each groups were as-
sessed by immunocytochemistry detecting cleaved caspase 3, Survivin,
TUNEL and DNA.The student’s t-test comparisons was used. Mann-
Whitney U-test to assess homogeneity was used. Pearson correlation was
also conducted. Differences were considered significant when p<0.05.
Arrested embryos analysis was blinded regarding TUNEL results.
RESULTS: The present results demonstrated that exist a negative correla-

tion (R¼ -0.5) (p<0.005) between DNA fragmentation and the blastulation
rate. These results evidenced that a high level of DNA fragmentation
(TUNELR15%) was associated with a low blastulation and pregnancy
rate (per transfer), however the fertilization rate was not affected. In arrested
embryos, we observed that samples with higher levels of DNA fragmentation
induced higher levels of DNA fragmentation in blastomeres without acti-
vating the apoptosis pathway (9.1% vs. 15.9%) (p<0.05). Also, blastomeres
from this group activated the apoptotic machinery in higher levels in compare
to blastomeres from patients with TUNEL <15% (16.4% vs. 21.9%)
(p<0.05).
CONCLUSIONS: Sperm DNA fragmentation has a negative correlation

with blastulation and pregnancy rates even with good oocyte quality. High
levels of DNA damage promotes embryo arrest inducing the apoptotic ma-
chinery.
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RELATIONSHIP BETWEEN SEMEN PARAMETERS
AND SPERM DNA FRAGMENTATION. L. M. Ganzer,a

J. M. Sad Larcher,b V. I. Avramovich,c A. D. Tissera,d

G. M. Estofan.e aTocoginecology-Reproductive Endocrinology,
Hospital Privado Universitario Cordoba, Cordoba, Argentina; bTocoginecol-
ogy-Reproductive Endocrinology, Hospital Privado Universitario de
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tario Cordoba, Cordoba, Argentina; dAndrology Laboratory, L.A.R.,
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OBJECTIVE: Several semen parameters have been proposed to evaluate
semen quality for infertile men. Only a few of them are used in routine semen
analysis. But, there is still not a single technique to properly give a fertility
prognosis when male fertility is deteriorated. Objective: To evaluate the cor-
relation between sperm DNA fragmentation (SDF) and semen parameters
(SP) in male infertile patients.

DESIGN: Retrospective transverse observational study.
MATERIALS AND METHODS: Semen specimens from 1562 infertile

men referred to a male infertility testing laboratory where tested for SDF
by ‘‘terminal deoxynucleotidyl transferase deoxyuridine triphosphate’’
(dUTP) nick end labeling (TUNEL) assay (In Situ Cell Death Detection
Kit Roche). The normal reference value considered for SDF by TUNEL
assay was <20%. SP were evaluated following the World Health Organiza-
tion (2010) methods. Chi-square test was used for proportions analysis, and
statistical correlations between the examined parameters were sought using
the Spearman R test (p<0.05).

RESULTS: High SDFwas found in 31.6% (494/1562) of the patients. SDF
was less likely to be present when normal SP were present: normal sperm
concentration 29% (381/1319) vs oligospermia 47% (113/243), p<0.0001;
normal motility 25% (291/1157) vs asthenospermia 50% (203/405),
p<0.0001; normal morphology 25% (224/907) vs teratozoospermia 43%
(229/531), p<0.0001; normal nuclear maturity 27% (274/1031) vs low nu-
clear maturity 45% (164/362), p<0.0001. Patients with oligoasthenoterato-
spermia had a higher proportion of abnormal TUNEL assay 54% (58/108)
when compared to patients with normal semen analysis 22.4% (173/772),
p< 0.0001. A significative and inverse correlation (C) was found between
TUNEL and sperm concentration/ml (C¼-0,21), total sperm count (C¼-
0,17); total progressive motility (C¼-0,37); rapid progressive motility
(C¼-0,36); morphology (C¼-0,29) and nuclear maturity (C¼-0,26):
[p<0.0001]. No difference was found in SDF between patients with and
without toxic habits (tobacco smoking and alcohol consumption). Agro-
chemical exposure was associated with a higher proportion of SDF 45,3%
(29/64), compared to patients with no exposure 31% (465/1498) (p¼0.02).

CONCLUSIONS: Our data shows an inverse correlation between SDF
meassured by TUNEL assay and semen parameters. Agrochemical exposure
is associated with a higher proportion of SDF. As 22.4% of normospermic
patients presented with SDF, we suggest the TUNEL assay should be done
for a complete and comprehensive evaluation of male infertility.
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THE CLINICAL UTILITYOF SPERM DNA FRAGMEN-
TATION: A SURVEY BASED STUDY OF FERTILITY
SPECIALISTS. A. Majzoub,a A. Agarwal,b S. Esteves.c
aUrology, HamadMedical Corporation, Doha, Qatar; bUrology,
Cleveland Clinic, Cleveland, OH; cANDROFERT, Campinas, Brazil.

OBJECTIVE: Sperm DNA fragmentation (SDF) testing has been recog-
nized as a valuable tool in the evaluation of infertile men. Despite that, its
routine use in clinical practice is still hampered by the lack of understanding
of the specific clinical scenarios where SDF test is most beneficial and its
main drawbacks. The aim of this study was to investigate fertility specialists
view of the clinical utility of SDF testing in the context of male infertility
evaluation and assisted reproductive technology.

DESIGN: A survey study.
MATERIALS AND METHODS: A questionnaire (SurveyMonkey) was

developed to survey the major aspects of SDF testing was mailed to special-
ists with demonstrated clinical experience in the field of infertility. A total of
65 professionals were requested to answer issues related to the utility of SDF
testing, the testing methods they use, the SDF cutoff values, cost of testing
and perceived drawbacks of the test results. Specific clinical scenarios
were presented to assess whether or not participants would recommend
SDF testing. The frequency of responses was analyzed.

RESULTS: Thirty-eight participants from 18 countries responded to the
study questionnaire. SDF testing was commonly ordered by 31 (81.6%) re-
sponders while 7 (18.4%) completely avoided SDF testing during fertility
evaluation. TUNEL and sperm chromatin structure assay were most
commonly utilized (31% for both), followed by sperm chromatin dispersion
(Halosperm) test (23.8%) and other methods (14.2%). Cutoff values of 10%,
20%, 30% and others were utilized by 5.4%, 10.8%, 62.1% and 21.6% of re-
sponders, respectively. The reported mean � SD cost (USD) of SDF testing

was 184.7� 128.3. Table 1 demonstrates the responses towards the utility of
SDF in specific clinical scenarios. Cost (60.5%), poor validity (46.2%) and
low accuracy (21.4%) were the most commonly reported drawbacks of
SDF testing.
CONCLUSIONS: SDF testing is utilized in the evaluation of infertility pa-

tients by a majority of fertility specialists under specific clinical scenarios
(see items 1 to 9 in the table). Shortcomings such as the presence of several
testing methods with different cutoff values and the cost were some of the
reasons impeding the routine use of SDF in the evaluation of infertile men.
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AMETAANALYSIS TO STUDYTHEEFFECTSOFBODY
MASS INDEX ON SPERM DNA FRAGMENTATION
INDEX IN REPRODUCTIVE AGE MEN. R. Sharma,a

A. Agarwal,b A. Harlev,c,b S. C. Esteves.d aHealth Services, St.
Joseph’s University, Philadelphia, PA; bUrology, Cleveland Clinic, Cleveland,
OH; cFertility and IVF Unit, Soroka Medical center, Soroka Medical Center,
Ben-GurionUniversity, Beer Sheva, Israel; dANDROFERT-Andrology andHu-
man Reproduction Clinic, Campinas, Brazil.

OBJECTIVE: To assess the effects of overweight (25<BMI<30) and
obesity (BMI>30) on sperm DNA fragmentation (SDF) in reproductive
age men.
DESIGN: A systematic search was conducted using MEDLINE/PubMed,

SJU discover and Google Scholar to identify all relevant studies published up
to 2017 (April). Participants were men from IVF/male infertility clinics and
general population. The outcome measure was DNA fragmentation index
(DFI).
MATERIALS AND METHODS: The study groups were stratified and

compared according to BMI categories based on WHO classification -
Normal, Overweight (OW), and Obese (OB). Subgroup analysis included
population type- infertile versus fertile men; and test type for DFI - Sperm
chromatin structure assay (SCSA) or Terminal deoxynucleotidyl transferase
dUTP nick end labeling (TUNEL).
RESULTS: The meta-analysis included a total of 7 studies, involving

3,250 subjects. Overall, DFI was slightly increased in both overweight
men MD ¼ 0.62 (95% CI [-2.20, 3.44], I2¼93%) and obese men MD¼
0.64 (95% CI [-3.79, 5.07], I2¼94%), when compared with normal BMI

Table 1. Clinical Scenarios for the use of SDF Testing (participants n¼38)

Yes
(%)

No
(%)

Uncertain
(%)

1 High grade varicocele on physical
examination (clinical grades 2/3) with
normal semen parameters

56.4 28.2 12.8

2 Low grade varicocele on physical
examination (clinical grade 1) with
subnormal semen parameters

46.2 33.3 17.9

3 A 35-year-old gentleman presenting with
primary infertility who has normal semen
parameters and whose partner evaluation
fails to identify female factors

51.3 28.2 17.9

4 In a couple presenting with recurrent first
trimester natural pregnancy loss

79.5 12.8 5.1

5 In couples presenting with recurrent IUI
failure or pregnancy loss following IUI

66.7 17.9 12.8

6 In couples presenting with recurrent
conventional IVF failure or pregnancy
loss following conventional IVF

87.2 2.6 7.7

7 In couples presenting with recurrent
pregnancy loss following ICSI

79.5 10.3 7.7

8 Would a SDF test result affect your decision
to utilize testicular instead of ejaculated
sperm for ICSI?

69.2 12.8 15.4

9 In a 42-year-old gentleman presenting with
infertility and risk factors such as cigarette
smoking, obesity and exposure to
environmental / therapeutic / occupational
gonadotoxins

59 25.6 12.8
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men, but these results were not statistically significant. The pooled effect es-
timates were not materially affected by the test method (SCSA or TUNEL or
study population (general population vs. infertile men). Heterogeneity was
high across all comparisons, suggesting a marked variation across the
included studies.

CONCLUSIONS: Overweight and obesity conditions have minimal ef-
fects on sperm DNA fragmentation in men in reproductive age. The clinical
implications of the association between BMI and sperm DNA fragmentation
deserves further investigation due to the high heterogeneity across the
included studies.

SPERM BIOLOGY

P-82 Tuesday, October 31, 2017

OXIDATION-REDUCTION POTENTIAL: A NEW
MARKER OF OXIDATIVE STRESS AND SPERM
QUALITY. R. Sharma,a A. Agarwal,a S. Gupta,a

Z. Cakar,a S. Wang,a E. S. Sabanegh.b aAmerican Center for
Reproductive Medicine, Cleveland Clinic, Cleveland, OH; bUrology, Cleve-
land Clinic, Cleveland, OH.

OBJECTIVE: A negative association exists between the poor semen pa-
rameters and oxidative stress. Oxidation-Reduction Potential (ORP) is re-
ported as an easy and effective measure of oxidative stress; while the value
of routine semen analysis in predicting fertility remains highly contested
due to great amount of variability in semen parameters and subjective nature
of assessment. Our objectivewas to evaluate if ORP could serve as an adjunct
to routine semen analysis in accurate prediction of semen quality.

DESIGN: Routine semen analysis and the ORP measurement in infertile
men.

MATERIALS AND METHODS: Sperm parameters were evaluated in 84
healthy donors and 301 infertile men according to WHO 5th edition guide-
line. ORP was measured using the MiOXSYS analyzer. ROC curve was
generated and a cutoff identified.Semen parameters were compared in infer-
tile men with low ORP and high ORP.

RESULTS: We identified a low ORP cutoff value of %1.30 mVolts/
106 sperm/mL and >5.14 mVolts/106 sperm/mL as high ORP cutoff.
A notably higher percentage of patients were above the ORP cutoff
than the donors. Significantly poorer semen parameters were seen in pa-
tients with high ORP >5.14 when compared to those with low ORP
<5.14 (p <0.001) (Table 1).

CONCLUSIONS: There is a direct relationship between poor semen qual-
ity and high ORP. The ORP levels can serve not only as an accurate measure
of oxidative stress but has the potential to increase the reliability of routine
semen analysis in the prediction of sperm quality.
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DISRUPTED SPERM MIRNA EXPRESSION PROFILES
REVEALED A FINGERPRINT OF IMPAIRED
SPERMATOGENESIS IN OLIGOZOOSPERMIA
MALES. N. I. McCubbin, B. R. McCallie, J. C. Parks,
W. B. Schoolcraft, M. Katz-Jaffe. Colorado Center for Reproductive Medi-
cine, Lone Tree, CO.

OBJECTIVE: MicroRNAs (miRNAs) are short, single stranded noncod-
ing RNAmolecules that function as post-transcriptional regulators inhibiting
mRNA translation. Sperm microRNAs have been recognized as playing a
key role in testicular function. However, there are limited studies investi-
gating the importance of miRNAs in male factor infertility. The aim of this

study was to correlate specific sperm miRNA expression in association
with male factor infertility diagnoses to further the understanding ofmiRNAs
in impaired spermatogenesis.
DESIGN: Research study.
MATERIALS AND METHODS: Sperm samples were donated with pa-

tient consent: oligozoospermia (<10 million/ml; n¼7; mean paternal age
¼ 37.7 years), 0% normal morphology (Kruger strict criteria; n¼6; mean
paternal age ¼ 41.7 years), and normozoospermic controls (n¼7; mean
paternal age¼ 38.1 years). miRNAwas isolated from individual sperm sam-
ples (n¼19) to determine the expression profiles of 10 specificmiRNAs using
qPCRwith Taqman�miRNA assays (Thermo Scientific). Statistical analysis
was performed with REST� software (Qiagen), significance at P<0.05.
RESULTS: There were no significant differences observed between the

groups for paternal age. None of the 10 specific miRNAs displayed signifi-
cant differences in expression levels for the 0% normal morphology group
compared to normozoospermic controls or oligozoospermia males.
Conversely, oligozoospermia males displayed altered sperm miRNA expres-
sion profiles compared to normozoospermic controls, specifically, 3 miRNAs
(122, 449 and 15b) exhibited decreased expression (P<0.05), while 2 miR-
NAs (141 and 200a) showed increased expression (P<0.05). Target gene
analysis of these altered miRNAs identified several important spermatogen-
esis genes including, among others BCL2 (a regulator of spermatogonial
apoptosis) andNOTCH1 (differentiation and survival of germ cells). Interest-
ingly, both upregulated miRNAs, miR-141 (6.02 fold; P<0.05) and 200a
(3.05 fold; P<0.05), are known suppressors of sperm associated antigen 9
(SPAG9), which is a critical gene located in the acrosomal compartment
that has been implicated in capacitation and the sperm-oocyte interaction.
Significant suppression of SPAG9 expression could represent one molecular
mechanism contributing to compromised spermatogenesis in oligozoosper-
mic males.
CONCLUSIONS: MiRNAs function post-transcriptionally to regulate

downstream target gene expression typically by inhibiting or repressing
mRNA translation. Oligozoospermia displayed significant disruptions to spe-
cific sperm miRNA expression profiles revealing a fingerprint of impaired
spermatogenesis resulting in low sperm concentration. In contrast, it would
appear that for these specific miRNAs there was no association with
abnormal sperm morphology. Determining the underlying mechanisms asso-
ciated with male factor infertility will assist in improving clinical diagnosis
and patient management during infertility treatment.

P-84 Tuesday, October 31, 2017

DETERMINING EMBRYO DEVELOPMENTAL
COMPETENCE BY MEASURING EXPRESSIVITY OF
THE PATERNAL GENOME. N. Pereira, S. Cheung,
A. Parrella, C. O’Neill, N. Nikprelevic, Z. Rosenwaks,

G. D. Palermo. The Ronald O. Perelman and Claudia Cohen Center for
Reproductive Medicine, Weill Cornell Medicine, New York, NY.

OBJECTIVE: To profile the transcriptome of men with unexplained infer-
tility and to identify key sperm-specific RNAs that contribute to post-fertil-
ization embryonic developmental competence.
DESIGN: Sequencing and differential expression of sperm-specific RNAs

in men with unexplained infertility.
MATERIALS ANDMETHODS: Next generation sequencing (RNA-Seq)

was performed on ejaculated semen samples provided by consenting men un-
dergoing infertility screening. All men had normal semen parameters and
their female partners <35 years had normal infertility screening. RNA was

Table 1. Correlation of semen parameter in subjects with low and high ORP.

Semen Parameters and reference values

Donors (n ¼84)

P value

Patients (n ¼ 301)

P value*ORP %5.14 ORP >5.14 ORP %5.14 ORP >5.14

Sperm concentration (>15 X 106/mL) 52.85 � 5.14 47.30 � 13.64 0.84 52.09 � 3.31 3.70 � 0.43 <0.001
Total sperm count (>22 X106) 131.55 � 15.12 94.22 � 32.57 0.54 158.64 � 10.75 11.99 � 1.41 <0.001
Total motility (>32%) 56.6 � 1.5 62.5 � 6.1 0.33 46.2 � 1.2 26.17 � 1.84 <0.001
Normal morphology (>4%) 6.9 � 0.7 8.3 � 1.8 0.41 5.2 � 0.4 3.3 � 0.3 0.001

Values are mean� SE; P<0.05 considered significant by Wilcoxon’s rank sum test. *ORP¼ mVolts/106 sperm/mL.
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isolated from 25x106 spermatozoa using a hybrid isolation protocol with
TRIzol� Reagent (ThermoFisher Scientific, USA) and a spin column kit
(RNeasy Mini Kit, QIAGEN, Germany). Pilot sequencing was carried out
at 2x36bp to determine library quality and expanded to 50-60M reads at
2x76bp utilizing an Illumina platform (NextSeq 500). Expression values
were calculated in FPKM (Fragments Per Kilobase of Exon PerMillion Frag-
ments Mapped). The expression of RNA transcripts was compared between
menwhowere and were not able to achieve conception with intracytoplasmic
sperm injection (ICSI). The expression profiles of these RNA transcripts
were then compared to embryo development parameters.

RESULTS: The 25 consenting men had the following semen parameters:
37.3�17 x 106/mL (concentration), 46.6�10% (motility), and normal
morphology. The average concentration of RNA extracted was 14.3�6 ng/
mL. The age demographics were comparable among couples who conceived
i.e., fertile (men¼37.6�3 years; women¼34.8�3 years) and did not
conceive i.e., infertile (men¼38.3�5 years; women¼33.6�7 years) with
ICSI. The fertilization rates with ICSI and number of embryos transferred
were also similar. RNA expression analysis revealed 25 differentially ex-
pressed genes between the groups (P<0.001): 10 overexpressed and 15
underexpressed. The large majority of differentially expressed sperm-spe-
cific RNAs (23/25) were particularly important for the development of em-
bryos from the 1-cell to 4-cell stage. A higher embryonic fragmentation
rate (14.3%) was noted in the infertile group, which corresponded to a higher
expression of BOK RNA transcripts in the sperm of infertile patients
(P<0.001). PLK4 and BUB1, which dictate chromosome stability and
mitotic segregation by regulating centrosome development, had decreased
expression in the infertile group (P<0.001).

CONCLUSIONS: Transcriptome profiling of human spermatozoa using
RNA-Seq can reveal genes products that are critical to embryonic develop-
ment. Our results suggest that sperm-specific RNAs are vital for embryonic
development between the 1-cell to 4-cell stage.
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PROTEOMIC ANALYSIS REVEALS BAG6 AND
HIST1H2BA ARE POTENTIAL SPERM BIOMARKER
CANDIDATES IN INFERTILE MEN WITH PRIMARY
AND SECONDARY INFERTILITY. P. Intasqui,a,b

A. Agarwal,a R. Sharma,a L. Samanta,a,c E. S. Sabanegh,d R. Bertolla.b
aAmerican Center for Reproductive Medicine, Cleveland Clinic, Cleveland,
OH; bDepartment of Surgery, Division of Urology, Sao Paulo Federal Univer-
sity, Sao Paulo, Brazil; cDepartment of Zoology, Ravenshaw University,
Cuttack, India; dUrology, Cleveland Clinic, Cleveland, OH.

OBJECTIVE: Infertility affects 15% of reproductive-aged couples,
and primary infertility accounts for around 80% of cases. Male infer-
tility evaluation is still mainly based on semen analysis, and thus, iden-
tification of additional diagnostic methods/markers would be valuable.
In this context, studying the sperm post-genomic pathways involved
with male infertility may provide insights of the underlying molecular
mechanisms, and reliable biomarkers for its diagnosis. The aim of
this study was to identify the proteomic alterations in sperm from infer-
tile men with primary or secondary infertility.

DESIGN: Proteomic analysis of infertility sperm markers.
MATERIALS AND METHODS: We examined the sperm proteome

from 7 proven fertile men, and 16 infertile men (9 men with primary
infertility and 7 men with secondary infertility). Following normaliza-
tion of protein concentration, 1-D gel separated bands were digested
and loaded on a LTQ-Orbitrap Elite hybrid mass spectrometer system.
Based on their abundance (>40% peptide coverage), we selected 4 pro-
teins that were either related to altered biological functions or were
sperm-specific for validation by Western blot (WB) and immunocyto-
chemistry analysis.

RESULTS: A total of 1,305 proteins were identified, of these, 102 were
under-expressed and 15 were over-expressed in both primary and secondary
infertility groups. Under-expressed proteins were mostly related to post-
translational modification and folding, with a greater involvement of
HSPA2 and BAG6 proteins. SPA17 was under-expressed and HIST1H2BA
was over-expressed in both groups. WB results of these proteins are pre-
sented in Table 1. Expression of BAG6 was decreased and HIST1H2BA
increased in both infertile groups, compared to controls. In contrast, no sta-
tistical difference was observed in HSPA2 and SPA17.
CONCLUSIONS: The sperm proteome differs between fertile men, men

with primary infertility and men with secondary infertility. BAG6 and
HIST1H2BA proteinsmay present as potential biomarkers of male infertility.
Supported by: Partial funding by Sao Paulo Research Foundation

scholarship
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DO MUTATIONS IN CHD5 CAUSE MALE
INFERTILITY? A. Peyser,a S. L. Bristow,b O. Puig,c

A. Pollock,d A. Mills,e M. Niknazar,f A. Hershlag.a aHofstra
Northwell School of Medicine, Manhasset, NY; bNorthwell
Health, Manhasset, NY; cPhosphorus, Inc, New York, NJ; dR&D, Phos-
phorus, New York, NY; eCold Spring Harbor Laboratory, Cold Spring Har-
bor, NY; fPhosphorus Inc., New York, NY.

OBJECTIVE: The hallmark of male infertility is abnormal sperm, as re-
flected by semen analysis. Molecular mechanisms regulating germ cell
apoptosis resulting in spermatogenic impairment in men remain poorly un-
derstood. Tumor suppressor genes (TSGs) may play a part in regulating sper-
matogenesis because of their role in regulating cellular proliferation.
Germline mutations in TSGs may suppress spermatogenesis to varying de-
grees, resulting in decreased sperm number and motility. This study aimed
to determine whether males with sperm abnormalities of varying degrees
have a higher incidence of germline TSG mutations, compared to control
normospermic males.
DESIGN: Prospective case control.
MATERIALSANDMETHODS: Semen analysis was reviewed from each

subject between August 2015 to February 2016. Patients with azoospermia,
oligospermia (<15 mill/ml) and asthenospermia (<40% motility) were age-
matched with normospermic controls. Males diagnosed with specific etiol-
ogies (Anatomic; hormonal; genetic) were excluded. Targeted exome
sequencing (Nimblegen/Illumina) of TP16, TP53, TP53BP1, TP63, TP73,
RB1, BRCA1, BRCA2 and CHD5 was performed on DNA extracted from
blood. Reads were aligned to hg19 (reference sequence) and variants were
called using DRAGEN and GATK algorithms. Detected variants were
analyzed individually or grouped by gene using the Chi Square test. Correc-
tion for multiple hypothesis testing was applied. Statistical significance was
defined at p< .05. This study was IRB approved.
RESULTS: 57 cases (mean age¼38.4 range 21-55, mean sperm

count¼15.7�12.1, mean motility¼38.2�24.7) and 37 age-matched controls
(mean age¼38.0 range 28-49, mean sperm count¼89.6�37.5, mean
motility¼56.2�14.3) were compared. Variants observed in CHD5 were
found to be enriched in the study group (p¼0.000107). The incidence of
CHD5 mutation c.*3198_*3199insT in the 3’UTR (rs538186680) was
significantly higher in cases compared to controls (p¼0.0255). In addition,
422 variants were detected in the study group and were not present in the con-
trol group. The frequency of these variants was too low for statistical ana-
lyses.
CONCLUSIONS: 1. Sperm abnormalities, otherwise unexplained, may be

associated with high incidence of CHD5 variants.
2. CHD5, with plays a central role in cell replication, may also play an

important role in normal spermatogenesis.

Table 1. Validation of proteins by western blot analysis

Protein Fertile Primary infertility Secondary infertility P value

BAG6 0.05(0.07 - 0.04)a 0.002(0.02 - 0.002)b 0.01(0.015 - 0.009)b 0.018*
HIST1H2BA 1.9(1.90 - 1.10) 2.9(5.62 - 2.23) 3.4(11.64 - 3.07) 0.010*
HSPA2 0.7(0.80 - 0.66)a 0.6(0.80 - 0.048)b 0.8(0.80 - 0.75) 0.353
SPA17 0.7(1.69 - 0.61) 1.3(1.77 - 0.77) 1.4(3.36 - 1.26) 0.334

*Statistically significant difference when compared by Kruskal-Wallis test followed by Games-Howell post-hoc test. Data is presented as Median; Interquartile
range (3rd quartile - 1st quartile). Different superscript letter in same row represents statistically significant difference between the groups.
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3. If proven by larger studies, CHD5 may prove to be a unifying genetic
etiology for ‘‘idiopathic’’ male infertility.

Supported by: CooperSurgical, Inc
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THE IMPACT OF PROMESCENT� ON HUMAN
SPERM. P. K. Kavoussi,a M. Sutton,b C. Hunn,c

R. B. Summers-Colquitt,c H. Chen,c K. M. Kavoussi,d

S. K. Kavoussi.e aReproductive Urology, Austin Fertility &
Reproductive Medicine / Westlake IVF, Austin, TX; bAndrology Laboratory,
Austin Fertility & Reproductive Medicine / Westlake IVF, Austin, TX; cEm-
bryology, Austin Fertility & Reproductive Medicine / Westlake IVF, Austin,
TX; dReproductive Endocrinology and Infertility, Austin Fertility & Repro-
ductive Medicine / Westlake IVF, Austin, TX; eReproductive Endocrinology
& Infertility, Austin Fertility & Reproductive Medicine/Westlake IVF,
Austin, TX.

OBJECTIVE: To assess the impact of Promescent�, a commonly used
topical medication for premature ejaculation (PE), on human sperm
motility, forward progression (FP), viability, and sperm DNA fragmen-
tation and extrapolate to couples using this product while trying to
conceive.

DESIGN: Andrology laboratory evaluation of Promescent� effect on hu-
man sperm.

MATERIALS AND METHODS: Aliquots from specimens for diag-
nostic semen analyses from patients presenting to Westlake IVF Androl-
ogy laboratory for fertility testing were included after the full
diagnostic semen analyses were performed. Samples which met the
WHO 5th edition criteria as ‘‘normal’’ had the drug Promescent�
applied to an aliquot of the sample and motility, FP, viability, and sperm
DNA fragmentation were compared to an aliquot which was not treated
with Promescent�. IRB exemption was obtained for this study. Statis-
tical analysis was performed by Student’s t-test with P value of <
0.05 considered statistically significant.

RESULTS: A total of 20 men’s semen samples were included. Prom-
escent� was associated with a statistically significant decrease in mean
motility, FP, and viability as compared to the portion of the sample
which did not have Promescent� applied. There was not a statistically
significant change in DNA fragmentation index between the two
groups.

CONCLUSIONS: PE is estimated to occur in up to 39% of men and is
identified as the most common self-reported male sexual disorder. There
is an overlap in men with PE and those trying to achieve a pregnancy.
Promescent� is a commonly used topical treatment for PE. Promes-
cent� has a significantly detrimental impact on sperm motility, FP,
and viability. Promescent� should be avoided in couples trying to
achieve a pregnancy.
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DIFFERENTIALLY EXPRESSED PROTEINS
INVOLVED IN ACETYLATION OF SPERMATOZOA
IN INFERTILE MENWITH UNILATERAL AND BILAT-
ERAL VARICOCELE. M. Panner Selvam,a A. Agarwal,a

R. Sharma,a B. B. Willard,b B. Gopalan,c E. S. Sabanegh.d aAmerican Cen-
ter for Reproductive Medicine, Cleveland Clinic, Cleveland, OH; bResearch
Core Services, Proteomics Core, Cleveland, OH; cYorg Corporation, Plano,
TX; dUrology, Cleveland Clinic, Cleveland, OH.

OBJECTIVE: Differentially expressed proteins (DEP) have been
identified in spermatozoa of infertile men with unilateral and bilateral

varicocele. To maintain protein stability, transcriptionally silent sper-
matozoa depend on the post-translational modifications (PTMs) such
as acetylation, phosphorylation and ubiquitination. Acetylation in-
volves the transfer of acetyl groups from acetyl-CoA to a free amino
group of a target protein. The objective of our study was to examine
global proteomic data from men with unilateral and bilateral varico-
cele and identify functional proteins involved in sperm acetylation
process.
DESIGN: Identification of novel sperm protein biomarkers involved in

acetylation.
MATERIALS AND METHODS: We compared the sperm proteome in

pooled unilateral (n¼5) and bilateral (n¼3) varicocele patients using a
LTQ-Orbitrap Elite hybrid mass spectrometer system. Protein abun-
dance was quantified based on the normalized spectral abundance fac-
tor. DEPs involved in the acetylation process were identified using
UniProtKB, IPA, and Metacore. Protein-protein interaction network
analysis was done using ToppCluster and STRING database and Cyto-
scape was used for plotting.
RESULTS: 135 DEPs were involved in the acetylation process; 62

DEPs were overexpressed and 32 underexpressed in unilateral group
compared to bilateral varicocele group. Bioinformatic analysis re-
vealed low abundant and underexpressed proteasome complex proteins
in the bilateral varicocele group. Transcription factors of androgen re-
ceptor, p53 and NRF2 were the key interlinked molecules regulated by
the DEPs. Protein-protein interactions identified functionally active
binding mechanism between the proteins involved in mitochondrial
dysfunction and heat shock proteins that were involved in DNA dam-
age. Potential protein biomarkers that may differentiate clinical bilat-
eral varicocele from unilateral varicocele are shown in Table 1.
CONCLUSIONS: We have identified key spermatozoa proteins

related to the acetylation process involved in fertilization, acrosome re-
action, apoptosis, DNA damage, mitochondrial dysfunction and oxida-
tive stress (OS). Abnormal expression of these proteins affects the
normal physiological functions of spermatozoa. The deficiency of the
proteasome complex may increase sperm DNA damage and apoptosis
in patients with bilateral varicocele due to aggregation of the misfolded
proteins.
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DIFFERENTIAL SPERM PROTEOMIC PROFILE
BETWEEN SPERM SAMPLES ACHIEVING PREG-
NANCY OR NOT IN INTRACYTOPLASMIC SPERM
INJECTION (ICSI) CYCLES IN OOCYTE DONA-
TION PROGRAM. R. Rivera Egea,a N. Sota,b M. Meseguer,c

F. Dominguez,d J. Remohi Gimenez,e N. Garrido.f aAndrology Labora-
tory, Instituto Universitario IVI Valencia, Valencia, Spain; bEmbryolo-
gist, Barâıain, Spain; cClinical Embryology, Valencia, Spain;
dResearch, FIVI-INCLIVA, Valencia, Spain; eIVI Valencia, Valencia,
Spain; fFundaciðn IVI, Valencia, Spain.

OBJECTIVE: The aim of this work was to define the differences in the
sperm proteomic profile between sperm samples achieving pregnancy (P)

No Promescent�
Group

Promescent�
Group P-Value

Motility 70% (SD 9.5,
R 53%-87%)

0% (SD 0) 0.0001

Forward
Progression

31% (SD 11.9,
R 11%-63%)

0% (SD 0) 0.0001

Viability 50% (SD 11.6,
R 30%-61%)

0% (SD 0) 0.0001

DNA Fragmentation
Index

27% (SD 11.6,
R 14%-57%)

29% (SD 11.4,
R 19%-59%)

0.5856

Table 1. Potential molecular biomarkers differentiating unilateral and bilateral

varicocele.

DEPs

Expression

Sperm Function
Unilateral
varicocele

Bilateral
varicocele

TALDO1 Unique Absent Fertilization and
acrosome reactionHIST1H2B OE UE

GNPDA1 Unique Absent
HSP90AB1 UE OE Apoptosis and DNA damage
PPP5C Unique Absent
RUVLB UE OE
SDHA OE UE Mitochondrial dysfunction

and OSPRDX1 OE UE
GSHR OE UE

UE ¼ Underexpressed, OE ¼ Overexpressed.
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using ICSI in oocyte donation program treatment in comparison with those
that failed (F).

DESIGN: Descriptive, prospective and non-randomized biomedicine
study.

MATERIALS AND METHODS: Sperm samples (n¼8) from infertile
males undergoing ICSI cycles in oocyte donation program with normal
sperm parameters and total progressive motility >5mill, were included
in our study, 4 of them failing to achieve pregnancy and 4 who suc-
ceeded. Proteins were separated and analyzed by means of SWATH-
MS (Sequential Windowed Acquisition of All Theoretical Fragment
Ion Mass Spectra). A total number of 2228 different proteins species
were identified by first time. Data are available via ProteomeXchange
with identifier PXD006309. Then these proteins were compared statis-
tically between groups P and F.

RESULTS:We detected 53 different proteins in the sperm samples, 37
of them significantly overexpressed in sperm samples from P group,
ranging from 1.44 to 6.17 fold change with a p value &it0.05 and 16
underexpressed in this same group. Then we applied Elastic-Net regres-
sion statistic method and we detect 27 proteins which are the better pro-
teins to differentiate both groups. Among then 17 overexpressed in
sperm samples from P group and 10 underexpressed in this group.
Among them cysteine-rich protein 2, Branched-chain-amino-acid
aminotransferase, mitochondrial, uncharacterized protein C1orf189
and lysosome-associated membrane glycoprotein 1 with the high fold
change.

CONCLUSIONS: This work reveals differences in the proteomic pro-
file between sperm sample achieving or not pregnancy, increasing the
knowledge available about sperm infertility-related molecular markers,
enabling the development of new techniques to assess male fertility, and
also opening new possibilities to treat the samples in order to overcome
these molecular limitations.

Supported by: CDTI and Fondo Tecnol�ogico
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PROTAMINES RATIO (P1/P2) IN SPERMATOZOA AS
BIOMARKER FOR MALE INFERTILITY. H. Amor,a,b

A. Zeyad,a H. Ben Ali,b M. Hammadeh.a aObstetrics and
Gynecology, Saarland University, Homburg, Germany; bLabor-
atory of Molecular Biology, Cytogenetic & Reproductive Medicine, Monas-
tir University, Monastir, Tunisia.

OBJECTIVE: To determine the correlation between protamines ratio
(P1/P2) with sperm DNA damage and male infertility.

DESIGN: A cohort study. A total of 272 human semen samples were
collected in the period from January 2016 to December 2016. Patients
were divided to fertiles (n¼151) and subfertiles (n¼121) according to the
WHO guideline.

MATERIALS AND METHODS: Protamine deficiency was analyzed by
chromomycin-A3 (CMA3) staining, spermDNA fragmentation was assessed
by TUNEL (The terminal deoxynucleotidyl transferase-mediated fluores-
cein- dUTP nick-end labeling) Assay and polyacrylamide acid urea gel elec-
trophoresis (PAGE) was used to measure the concentrations of P1 and P2 of
spermatozoa and the find out the P1/P2 ratio.

RESULTS: The mean percentage of CMA3-positive staining was not
significantly different between the fertiles and infertiles groups
(32,94�15,122% vs 35,99�16,896% respectively). The mean DNA
fragmentation index (DFI) and the mean P1/P2 ratio were significantly
higher in infetile group (12,3073�7,01263% vs 17,4785�9,47842%)
and (0,7583�0,42831 vs 0,9190�0,43615) respectively). Besides in
fertile group, DFI has a positive correlation with the P1/P2 ratio
(r¼0,356, p<0,01) and a negative correlation with the CMA3 positive
(r¼-0,297; p<0,01). Nevertheless, CMA3 positive has negative corre-
lation with the ratio (r¼-0,586, p<0.01). In infertiles group, CMA3
staining was not significantly associated with DFI and Ratio
((r¼0,136; p¼0,136) and (r¼-0,057; p¼0,533) respectively). Ho-
werver, P1/P2 ratio remain significantely associatiated with DFI
(r¼0.479; p<0.01).

CONCLUSIONS: Sperm DNA damage is closely related to protamine
deficiency, but reveals stronger correlation with P1/P2 ratio rather than
with the CMA3 staining. Therefore, P1/P2 ratio could be used as an efficient
good alternative for sperm DNA damage as parameter for the assessment of
sperm DNA quality.

Supported by: Departemnt of Obstetrics, Gynaecology and Reproductive
Medecine, Saarlandes University.
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EFFECT OF OBESITY ON GLOBAL SPERM
METHYLATION AND GENE IMPRINTING. J. Zhu.
Peking University Third Hospital, Beijing, China.

OBJECTIVE: This study was to investigate whether high fat
diet-induced obesity altered gene imprinting of sperm or global sperm DNA
methylation.
DESIGN: C57BL/6J mice at 3 week were fed on high fat diet (D12492) or

control diet for 12 weeks. the mean weight of DIO mice was between 38 and
42g, mean weight of control diet mice was between 24 and 28g.
MATERIALS ANDMETHODS: With high fat diet-induced obese mouse

model, differentially methylated region for imprinted gene and global
genome methylation were bisulfite-sequenced.
RESULTS: There were no significant differences between obese mouse

group and control group: MEG3-IG (93.73% vs.97.26%;p¼0.252),
H19(98.00% vs.97.83%;p¼0.920),IGF2(97.34% vs.96.25%;p¼0.166),IGF2R
(1.43% vs.1.11%;p¼0.695), PEG3(0.19% vs.0.38%;p¼0.537),MEST(0.23%
vs.0.68%;p¼0.315), NNAT(0.31% vs.0.00%;p¼0.134) and SNRPN(1.88%
vs.3.13%;p¼0.628). Moreover, methylation level of individual CG site at 8
imprinted gene was also not significantly changed(p>0.05). In addition, 8942
differentially methylated regions were detected across sperm genome.
Geneenrichment analysis indicated that themost enrichment itemswere respec-
tively metabolic process(n¼1482), RNA synthesis(n¼779) and tran-
scription(n¼767).
CONCLUSIONS: Methylation level of imprinted gene may not be signif-

icantly altered in sperm from high fat-induced obese mouse, however, genes
involved in metabolic process, RNA synthesis and transcription and so on
might be significantly altered.
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DOES ELEVATED SPERM DNA DAMAGE AFFECT
EMBRYOLOGICAL AND CLINICAL OUTCOMES IN
A DONOR OOCYTE PROGRAMME? C. Philip,a

C. Harrity,a S. Pace,b J. Kennedy,b K. Marron.b aBeaumont
Hospital, Dublin, Ireland; bSIMS Clinic, Dublin, Ireland.

OBJECTIVE: Does the level of DNA damage in sperm have any correla-
tion to the embryological and clinical outcomes in patients enrolled in a
donor oocyte programme?
DESIGN: A retrospective, observational study to assess the effect of SDA

levels on reproductive outcomes was performed from January 2014 to Dec
2016. SDA results were available on male partners of couples undergoing
53 donor oocyte treatment cycles. SDA levels were grouped into 3 categories:
low (<15%), medium (15-30%) and high (>30%). The SDA outcomes were
then matched with the embryological and clinical outcomes for the following
treatment cycle.
MATERIALS ANDMETHODS: An SDA test was performed onmale part-

ners following unsuccessful own oocyteARTcycles prior to progressing to donor
oocytes. SDA fragmentation was analysed for patients undergoing 53 donor
oocyte treatment cycles. Subsequent sperm samples were frozen and used for
ICSI insemination. Embryos were slow frozen at the 2 pronuclei stage and trans-
ported back toSIMS IVF,where theywere subsequently thawed, cultured to blas-
tocyst and replaced as part of a frozen embryo transfer cycle.
RESULTS: Fertilsation rates(88.4%, 90.6%, 86.4%) were the same be-

tween the groups. Blastulation rates were highest in the >30% DFI group
(41.4%) compared to the low (24.4%) and medium (32.9%) groups, but these
differences were not significant. All groups had a similar proportion of blas-
tocysts of suitable quality for transfer or cryopreservation (74.4%, 65.5%,
62.0%). As with blastulation, clinical pregnancy rates were highest in the
>30% DFI group (60.0%) compared to the low (33.3%) and medium
(53.8%) groups, but again these differences were not significant (p¼0.52).
Miscarriage rates were identical between the 3 groups (Low ¼ 42.8%, Me-
dium ¼ 31.3%, High ¼ 33.3%).This data demonstrates that outcomes in
an oocyte donation program, where female factors are accounted for and
ICSI is routinely used for fertilisation are not impacted by male partner
SDA levels. Due to the small sample size limiting statistical power, further
analysis to confirm these findings would be useful, however, the results are
encouraging for couples who proceed to ICSI where SDA is elevated.
CONCLUSIONS: Sperm DNA fragmentation didn’t effect outcomes in

donor oocyte ICSI cycles. This is important, as female factors were ac-
counted for; oocytes were obtained from young donors with normal ovarian
reserve and proven fertility history. Although elevated DFI may potentially
have an adverse impact, this study shows that ICSI may compensate.
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OOCYTE VITRIFICATION IS A STRATEGICAL OP-
TIONFORPATIENTSWHOUNDERGOAUTOLOGOUS
MITOCHONDRIAL TRANSFER DUE TO POOR
OOCYTE/EMBRYO QUALITY AND POOR OVARIAN
RESPONSE. A. Koike,a Y. Morimoto,a S. Hashimoto,b Y. Miyamoto,a

T. Inoue,a A. Fukuda.c aHORAC Grand Front Osaka Clinic, Osaka, Japan;
bIVFNamba Clinic, Osaka, Japan; cIVFOsaka Clinic, Higashi-Osaka, Japan.

OBJECTIVE: Autologous mitochondria transfer recently came into prac-
tical use as a new fertility treatment for patients with recurrent failures due to
poor oocyte/embryo quality. Many of those patients show poor ovarian
response and cannot produce enough number of oocytes in the cycle of mito-
chondrial transfer. In this study, we evaluated the impact of oocyte vitrifica-
tion on fertilization and embryonic developmental competence in autologous
mitochondrial transfer into mature oocytes.

DESIGN: Prospective clinical study (Registry No. UMIN000021387).
MATERIALS AND METHODS: Fourteen poor responders (40.6 years

old ranged from 31 to 47) with recurrent failure due to low oocyte /embryo
quality who underwent the mitochondrial transfer treatment were included in
this study. Mature oocytes were vitrified and accumulated using a closed
vitrification device (Cryotop�CL, KITAZATO�) before the treatment cycle
in poor responders. Then, the mitochondrial transfer was conducted into
vitrified and fresh oocytes. The autologous mitochondria extracted from
egg precursor cells in patients’ own ovarian cortical tissues were injected
with sperm at the timing of intracytoplasmic sperm injection to 63 fresh
and 74 vitrified-warmed oocytes.

RESULTS: The average duration for cryopreservation of oocytes was
108.9�48.0 days and the survival rate of vitrified-warmed oocytes was
97.3% (74/78). The rates of normal, abnormal fertilization and morphologi-
cally good embryo were 71.7�35.0, 6.6�11.3 and 29.6�26.0% (fresh
oocytes, respectively) and 69.7�18.7, 11.8�18.7 and 41.4�29.2% ( vitri-
fied-warmed oocytes, respectively). There was no difference in terms of
biological competence between the embryos produced from vitrified-
warmed oocytes and those from fresh oocytes as recipients for autologous
mitochondrial transfer.

CONCLUSIONS: The present study revealed that fertilization and em-
bryonic developmental competence following autologous mitochondrial
transfer into oocytes was not affected by oocyte vitrification. Preparing
larger number of vitrified oocytes in advance is an effective option in order
to increase pregnancy chances in patients who undergo autologous mito-
chondrial transfer due to poor oocyte/embryo quality and poor ovarian
response.

Supported by: Grant (16gk0110014h0001) from the Japan Agency for
Medical Research and Development to Y.M. and S.H.

P-94 Tuesday, October 31, 2017

REDUCED MRNA LEVELS OF THE FMR1 GENE
AND CHANGES OF GENE EXPRESSION OF CYP19
AND FSHR IN INFERTILE WOMEN WITH LOW
(CGGN<26) REPEATS. Q. Wang,a V. A. Kushnir,a,b

S. Darmon,a D. H. Barad,a Y. Wu,a L. Zhang,a D. Albertini,a

N. Gleicher.a,c,d aCenter for Human Reproduction, New York, NY; bWake
Forest School of Medicine, Winston-Salem, NC; cRockefeller University,
New York, NY; dMedical University Vienna, Vienna, Austria.

OBJECTIVE: Since different FMR1 gene mutations have been associated
with varying ovarian aging patterns and fertility treatment outcomes, we
investigate whether the expression of FMR1 mRNA and its isoforms and
of some steroidogenic genes and receptors differs with different FMR1 mu-
tations.

DESIGN: Cohort study.
MATERIALSANDMETHODS:We prospectively investigated luteinized

granulosa cells from 81 IVF patients (45 non-low and 36 low) for whether
FMR1 mRNA levels and isoforms differ in infertile women between low
(CGGn<26) and non-low (CGGnR26) FMR1 mutations. Definition as low
required at least one CGGn<26 allele, while non-low was in both alleles
defined as CGGnR26. Mural granulosa cells were collected at retrieval. Total
RNAs were extracted using RNeasy kit and reverse transcribed to cDNA.

Various FMR1 isoforms were examined by quantitative PCR using 5 sets
of primers targeting middle and C-terminal regions of FMRP protein se-
quences. Several steroidogenic enzymes (cyp11, cyp19, star) and receptors
(FSHR, LHR) were also examined. Statistical comparisons were made using
Prism software. Unpaired t-test was used for comparison of clinical data be-
tween low and non-low patients.
RESULTS: All 5 groups of FMR1 mRNAs, containing a mixture of

various isoforms, were differentially expressed in mural granulosa cells
in low and non-low groups. Three groups of isoforms were dominant
and 2 were less expressed. Compared to non-low, all isoforms in the low
FMR1 group were significantly decreased. Also, expression of cyp19 in
mural granulosa cells was significantly reduced in low patients. FSHR
expression trended toward increase and cyp11 toward decrease in low pa-
tients but did not reach statistically significance. LHR and Star expression
did not differ.
CONCLUSIONS: Here reported findings suggest that the low mutation

of the FMR1 gene may result in changes of FMR1 mRNA expression
and splicing of various isoforms, and then affect the cellular loca-
lization of FMRP within follicles. Dysfunction of FMRP proteins, in
turn, may regulate gene expression of steroidogenic enzymes and recep-
tors, thereby contributing to ovarian aging and fertility treatment out-
comes.
Supported by: Intramural funds from The Center for Human Reproduction

and grants from The Foundation for Reproductive Medicine.
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THE CORRELATION STUDY BETWEEN SRY-BOX17
AND THE DEVELOPMENT OF HUMAN FEMALE
GERMCELLS. Q. Mai,a Y. Luo,a K. Huang.b aThe Repro-
ductive Medicine Centre of the First Affiliated Hospital of Sun
Yat-sen University, Guangzhou, China; bNone, Guangzhou, China.

OBJECTIVE: SRY-Box17 (SOX17) is newly reported regulator of
human primordial germ cells (hPGCs) specification. However, the
expressive pattern of SOX17 in human female germ cells and the rela-
tionship between SOX17 positive human female germ cells and mitosis
remain unknown. In this study, we detected the expression of SOX17 in
human fetal ovaries and adult ovaries and analyzed the correlation be-
tween SOX17 and mitosis in human female germ cells to provide evi-
dence about the role of SOX17 in the development of human female
germ cells.
DESIGN: It is an observational study. SOX17, VASA (germ cell marker),

PHH3 (mitosis marker) and SCP3 (meiosis marker) were analyzed on human
fetus female gonads and adult by immunofluorescence.
MATERIALS AND METHODS: Human female fetus’s gonads and adult

ovaries were performed tissue fixation with 4% paraformaldehyde, paraffin-
embedded tissue, and histological section. The expression of SOX17, VASA,
PHH3, and SCP3 in ovaries tissue section were detected by immunofluores-
cence and analyzed by confocal microscopy.
RESULTS: 24 human female gonads from fetus of 7�28 GWs after

spontaneous or induced abortions and 3 human adult ovaries tissues
were obtained. The expression of SOX17 could be detected in each
developmental phase of human female germ cells from ovaries of
7�28 gestational weeks’ fetus and adult. The co-expressive rate between
SOX17 and VASA is 80�98%. We first demonstrated there were two
SOX17 expressive patterns in female germ cells. SOX17 was localized
in cytoplasm of oogonias near margin of fetus ovary cortex, meanwhile,
SOX17 was also detected in nucleus at other oogonias. SOX17 steadily
localized in nucleus of oocytes as oogonias develop to follicular struc-
ture. The percentage of cytoplasmic SOX17 positive oogonias gradually
declined with the increasing gestational weeks. The SOX17 positive oo-
gonias were found to be able to divide both by mitosis and meiosis
mode. With the increasing of gestational weeks, the percentage of
SOX17 positive oogonias undergoing mitosis dropped significantly and
only 0.23% SOX 17 and PHH3 positive oogonias could be detected in
ovaries of 28 gestational week. In the meanwhile, the rate of SOX17
positive oogonias undergoing meiosis increased from 30 to 80% during
15�28 weeks of gestation. No SOX17 positive germ cell was found un-
dergoing mitosis in adult ovaries.
CONCLUSIONS: It is the first study to demonstrate that there are two sub-

groups of SOX17 positive oogonia. One group is cytoplasmic SOX17 posi-
tive; the other group is nucleus SOX17 positive. SOX17 cytoplasmic
positive oogonias have capability of mitosis and meiosis.
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Supported by: National Natural Science Foundation of China
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TELOMERE LENGTH AND ANDROGEN RECEPTOR
OR FSH RECEPTOR MESSENGER RNA AS
BIOMARKERS FOR OOCYTE AMD EMBRYO QUAL-
ITY IN ART CYCLES. T. Lee,a,b C. Lee,a M. Lee,b,c

C. Huang.c aDepartment of Obstetrics and Gynecology, Chung ShanMedical
University Hospital, Taichung, Taiwan; bInstitute of Medicine, Chung Shan
Medical University, Taichung, Taiwan; cLee Women’s Hospital, Taichung,
Taiwan.

OBJECTIVE: The determine the association among telomere length,
androgen receptor (AR), FSH receptor (FSHR), and LH receptor (LHCGR)
expression in cumulus cells with oocyte quality and embryo development.

DESIGN: A prospective observational study.
MATERIALS AND METHODS: Cumulus cells were obtained from

cumulus-oocyte-complex (COC; n¼484), which were retrieved in vitro
fertilization cycles for PCOS (n¼84) and control patients (n¼400). The
COCs from control group patients were divided into young (n¼287) and
advanced age (n¼131) groups according to 38 years of age. The telomere
length relative to a single copy marker gene (36B4) was determined by
real time quantitative PCR. Messenger RNA of AR, FSHR, and LHCGR
were measured by real time quantitative RT-PCR.

RESULTS: The telomere length in cumulus cells is correlated with oocyte
and embryo quality in young and PCOS groups. The telomere length in
cumulus cells from PCOS patients is shorter than that in young group. The
AR expression is correlated to telomere length and embryo quality in young
age group. By contrast, the FSHR expression is associated with telomere
length and embryo quality in PCOS group.

CONCLUSIONS: The telomere length could be a biomarker for oocyte
quality in young and PCOS groups. The function of AR might relate to
telomere length in cumulus cells, especially in young age group.
The relationship among telomere, AR, and FSHR deserves further
investigation.

References:
1. Li Q, Du J, Feng R, et al. A possible new mechanism in the pathophys-

iology of polycystic ovary syndrome (PCOS): the discovery that leuko-
cyte telomere length is strongly associated with PCOS. J Clin
Endocrinol Metab 2014; 99, E234-2402.

2. Cheng EH, Chen SU, Lee TH, et al. Evaluation of telomere length of in
cumulus cells is as a potential biomarker of oocyte and embryo quality.
Human Reproduction 2013: 8:929-936.

Supported by: This work was supported by the Chung Shan Medical Uni-
versity Hospital (grant number: CSH-2014-C-012 to TH Lee)
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MICRO-RNA SEQUENCING OF INDIVIDUAL HUMAN
OOCYTES. R. Pasquariello,a,b B. Badaoui,c A. Ermisch,a

E. E. Paulson,d S. McCormick,a J. P. Barfield,b

W. B. Schoolcraft,a P. J. Ross,d R. L. Krisher.a aColorado Cen-
ter for Reproductive Medicine, Lone Tree, CO; bColorado State University,
Fort Collins, CO; cMohammed V University, Rabat, Morocco; dUC Davis,
Davis, CA.

OBJECTIVE: MicroRNAs (miRNAs) are important regulators of gene
expression during oogenesis. Differences in miRNAs stored in the ooplasm
have been correlated with oocyte competence, but to date miRNA profiling
of single oocytes has proven difficult. The aim of this study was to validate
single oocyte small RNA-sequencing in order to characterize the miRNA
content of the human oocyte.
DESIGN: Research study.
MATERIALS AND METHODS: We collected 3 samples consisting of a

pool of 5 human MII oocytes and 3 samples consisting of single human
MII oocytes. Germinal vesicle oocytes were obtained after retrieval
following their elimination from standard IVF treatment cycles, and matured
in vitro. Total RNA extraction was carried out using the quick-RNA Micro-
Prep (Zymo Research, USA). Following library preparation using the
SMARTer smRNA-Seq Kit (Clontech laboratories Inc., USA), deep
sequencing was carried out on Illumina NextSeq with a 74 single-read mod-
ule. Data were filtered using cutadapt and only 15 nt sequences or longer
were retained. Annotation of known microRNA sequences was run using
Bowtie1 and featureCounts. The discovery of new potential miRNA se-
quences was performed using miRDeep2. Target genes of highly expressed
miRNAs were predicted with miRWalk 2.0. GO and KEGG pathway ana-
lyses were performed using ClueGo Cytoscape plug-in.
RESULTS: A mean of 240 known and 391 potentially novel miRNA

sequences were identified overall: 235 and 338 in pooled oocyte sam-
ples and 244 and 444 in individual oocytes, respectively. Principal
Competent Analysis showed that pooled oocyte samples had more
similar miRNA profiles than individual oocytes. Eleven of the top 20
highly expressed miRNAs were in common between pooled and indi-
vidual oocytes. These miRNAs were predicted to target 3917 genes,
and enriched pathways controlling oocyte maturation including
MAPK, mTOR, Neutrophin and FOXO metabolic pathways. Biological
processes related to nuclear membrane disassembly, regulation of cyto-
chrome C from mitochondria and blastocyst development were en-
riched. Furthermore, molecular functions were associated with
phosphotransferase activity and RNA and DNA regulation. Among the
targeted genes, 49 are known to be involved in oogenesis.
CONCLUSIONS: There were no differences in the number of miRNA

identified in pooled or individual oocytes. The dissimilarity of single
oocyte miRNAs may reflect individual oocyte variability, which could
be important biologically, and which may be smoothed out and lost
in pooled samples. This work describes a novel methodology for
exploring the miRNome of individual human oocytes, and could be
used to investigate miRNAs associated with reproductive failure during
ART procedures.
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REGULATION OF ANTI-MULLERIAN HORMONE
(AMH) BY OOCYTE SPECIFIC GROWTH FACTORS IN
HUMAN CUMULUS GRANULOSA CELLS. E. Hobeika,a

S. M. Convissar,b M. Armouti,b M. A. Fierro,a N. Winston,a

H. Scoccia,a A. M. Zamah,a C. Stocco.b aDivision of Reproductive Endocri-
nology and Infertility, Department of Obstetrics and Gynecology, University of
Illinois at Chicago, Chicago, IL; bDepartment of Physiology and Biophysics,
University of Illinois at Chicago, Chicago, IL.

OBJECTIVE: Regulation of AMH production by granulosa cells is poorly
understood. The purpose of our study is to determine the role of oocyte-
secreted factors including growth differentiation factor 9 (GDF9) and bone

Percentage of SOX17 Positive Human Oogonias Undergoing Mitosis at

Different Developmental Stage

Age
No. of

specimens
No. of

VASA+cells
SOX17+/
VASA+(%)

VASA+SOX17+
PHH3+(%)

7GW 2 172 91.43% 33.72%
15GW 2 814 93.95% 6.14%
16GW 4 714 94.42% 3.92%
17GW 2 682 90.99% 3.81%
20GW 6 802 81.60% 3.74%
21GW 4 894 90.98% 2.68%
22GW 6 1876 81.29% 4.05%
23GW 4 954 86.39% 4.19%
24GW 4 206 95.13% 2.91%
26GW 2 558 97.81% 0.36%
28GW 2 870 93.54% 0.23%
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morphogenetic protein 15 (BMP15) on AMH production in primary human
cumulus cells.

DESIGN: Prospective in vitro studies using human primary cumulus gran-
ulosa cell cultures.

MATERIALS AND METHODS: Follicular aspirates of women undergo-
ing in vitro fertilization (IVF) at a University IVF Center were used. Cumulus
cells were mechanically separated from the oocyte, seeded on 24-well culture
dishes pre-coated with extracellular matrix at a density of 3x104 cells/well
and cultured for 24 hours before treatment. Cells were treated with a combi-
nation of GDF9, BMP15, recombinant FSH, and specific signaling inhibitors
for 48 hours. Cells were harvested for protein and RNA isolation. AMH
mRNA and protein levels were quantified by real-time PCR and Western
blot, respectively.

RESULTS: Stimulation with GDF9 or BMP15 separately had no signifi-
cant effect on AMH mRNA levels. In contrast, simultaneous stimulation
with GDF9 and BMP15 (G+B) resulted in a significant increase in AMH
mRNA and protein expression. Increasing concentration of G+B (0.6, 2.5,
5 and 10 ng/ml each) stimulated AMH in a dose-dependent manner showing
maximal effect at 5 ng/ml. Western blot analyses revealed an average 16-fold
increase in AMH protein levels in cells treated with G+B when compared to
controls. FSH co-treatment tended to decrease the stimulation of AMH
expression by G+B but without reaching statistical significance. Treatment
with G+B had a tendency to increase the activity of a reporter construct car-
rying a 2kb section of the AMH promoter. Finally, the effect of G+B on the
expression of AMHwas significantly decreased by inhibitors of the SMAD2/
3 signaling pathway.

CONCLUSIONS: These findings show, for the first time, that AMH pro-
duction is regulated by oocyte-secreted growth factors in primary human
granulosa cells. We demonstrated that only the combination of GDF9 and
BMP15 potently stimulates AMH production supporting the idea that these
factors form heterodimers. Inhibition of SMAD signaling blocks the stimu-
latory effect of G+B, suggesting that these heterodimers are likely to activate
the BMPR2-ALK4-ALK6 receptor complex.

Supported by: NIH grant R56HD086054 and RO1HD057110 (CS)
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MITOCHONDRIAL FUNCTION AND MT-DNA
CONTENT ARE ASSOCIATED WITH THE POOR
QUALITY OF OOCYTES FROM PATIENTS OF
ADVANCED MATERNAL AGE. R. L. Krisher,
R. Pasquariello, A. Ermisch, S. McCormick, W. B. Schoolcraft. Colorado
Center for Reproductive Medicine, Lone Tree, CO.

OBJECTIVE: To investigate the effects of advanced maternal age (AMA)
on mitochondrial function (mitochondrial membrane potential, MMP) and
mtDNA content in in vitro matured human oocytes.

DESIGN: Research study.
MATERIALS AND METHODS: Immature oocytes discarded from stim-

ulated IVF treatment cycles were either collected immediately at the
germinal vesicle (GV) stage or matured in vitro for 24 hours. MII oocytes
were stained (10 mM JC-1) and imaged using confocal microscopy (high
MMP, red; low MMP, green). MMP was quantified using the average ratio
of red:green pixel intensity in four cortical regions of each oocyte. Single
GV and mature (MII) oocytes, paired by patient, were analyzed for mtDNA
copy number quantification using a qPCR based assay by comparison to a
standard curve obtained by cloning mtDNA regions of the human MT-
COX2 gene.

RESULTS: Oocytes were grouped based on maternal age (Young, 26-32
yr; AMA, 35-42 yr). For MMP determination, a total of 51 mature oocytes
were collected from 14 patients and three egg donors (Young, 29 oocytes;
AMA, 22 oocytes). Oocytes from AMA patients had lower (P<0.05) MMP
(0.90 � 0.09) than those from Young patients (1.16 � 0.08). Interestingly,
higher MMP was associated with maturation success, as oocytes from co-
horts with >50% maturation in vitro had higher MMP (p<0.01; 1.17 �
0.08) than cohorts with less than 50% maturation (0.77 � 0.08). For
mtDNA quantification, a total of 47 oocytes were collected from 12 pa-
tients and 2 egg donors (Young, 12 GV and 11 MII oocytes: AMA, 12
GV and 12 MII oocytes). mtDNA copy number in GV oocytes was not
different between AMA (223,573 � 22,941) and Young (212,966 �
16,666) patients and was higher (P<0.05) than MII oocytes in both patient

groups. However, MII oocytes from AMA patients had higher (P<0.001)
mtDNA copy number (179,579 � 19,494) than young MII oocytes
(121,654 � 12,307).
CONCLUSIONS: Mature oocytes collected from patients of advanced

maternal age have reduced mitochondrial function (MMP) and increased
mtDNA copy number. These results suggest that in poor quality oocytes,
dysfunctional mitochondria may result in suboptimal energy production
and a compensatory upregulation of mitochondrial biogenesis, leading to
the compromised clinical outcomes associated with AMA.
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IN VITRO MATURATION (IVM) OF HUMAN OOCYTES
WITHOUT HCG ADMINISTRATION AND EMPLOYING
APRE-IVMPERIODOFMEIOTICARRESTISAVIABLE
CLINICALTREATMENTOPTION. R. L. Krisher, R. Kile,
L. A. Munkwitz, C. B. Pospisil, A. Schneiderman, L. Reed, A. Shreeve,
S. McCormick, W. B. Schoolcraft. Colorado Center for Reproductive Medi-
cine, Lone Tree, CO.

OBJECTIVE: In vitro oocyte maturation (IVM) has not been widely adop-
ted because blastocyst development and pregnancy rates are typically
reduced. The objective of this study was to evaluate a novel IVM system
for clinical use in ART.
DESIGN: Clinical trial.
MATERIALS ANDMETHODS: Oocyte Handling Medium pre-matura-

tion (OHM pre-mat) and maturation (OHM mat) media used in this study
were approved for an investigational device exemption by the FDA, and
the study was IRB approved. Consenting patients were treated with 150
IU FSH (Menopur, Ferring) per day until the largest follicle was �12
mm in size, and the retrieval scheduled for the following day. Cumulus
oocyte complexes (COC) were aspirated directly into OHM pre-mat,
and cultured in OHM pre-mat for 2 hr. At that time, COC were placed
into OHM mat for 30 hours, when oocytes were partially stripped of
cumulus cells to determine maturation status. Immature oocytes were re-
turned to the incubator for further maturation assessment, and mature oo-
cytes were fertilized by ICSI. Zygotes were cultured in OEC sequential
culture medium for 5-7 days and good quality (GQ) blastocysts were bio-
psied for CCS testing and vitrified.
RESULTS: To date 7 patients have participated in the study (average

age 34.9 yr, range 27-41). Patient diagnoses varied: 3 advanced maternal
age, 2 polycystic ovaries, 1 tubal occlusion, 1 unspecified. Following
FSH stimulation (average ¼ 6.0 days (range 4-8), a total of 74 immature
oocytes were recovered (10.6 per patient) and 35 oocytes matured suc-
cessfully (47%; average 5.0 per patient, range 0-11). Following ICSI,
66% of mature eggs fertilized (n¼23, 3.8 per patient), and 43% of those
developed to GQ blastocysts (26% GQ blastocysts by D5). Of the 7 pa-
tients in the study, 5 produced good quality blastocysts, and 4 patients
had at least one euploid embryo. Of the 8 embryos tested, 6 were euploid
(80%). All four patients with euploid embryos have undergone FET
(three single ETs, one with 2 embryos) resulting in singleton pregnan-
cies (57%, 4/7 patients). One healthy baby has been born and three preg-
nancies are ongoing.
CONCLUSIONS: Oocyte recovery without hCG followed by a brief (2hr)

period of meiotic arrest prior to IVM can be successfully applied to the treat-
ment of infertility. Although maturation success is low, development to blas-
tocyst is equivalent to standard IVF cycles and a high percentage of these
embryos are euploid. These preliminary results demonstrate that the IVM
embryos produced using this system are of high quality. Preliminary indica-
tions suggest that this novel IVM system may be a viable alternative for the
treatment of infertility, with reduced costs, high embryo quality, fewer sur-
plus embryos, and good success rates.
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EFFECT OF MELATONIN ON DEVELOPMENTAL
COMPETENCE OF DENUDED HUMAN OOCYTES
DURING IN VITRO MATURATION. R. Matsunaga,a

S. Watanabe,a W. Mita,a M. Miura,a Y. Kobayashi,a

N. Yamanaka,a M. Kamihata,a A. Kuwahata,a M. Ochi,a T. Horiuchi.b aOchi
Yume Clinic Nagoya, Nagoya, Japan; bDepartment of Life Sciences, Pref.
University of Hiroshima, Shobara, Japan.

OBJECTIVE: Melatonin is known to be a free radical scavenger and to
exist at high concentrations in follicular fluid. It has been previously reported
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that supplementation of culture medium with melatonin improves oocyte
maturation and embryo development in vitro in several animal models. It
has been further reported that melatonin also has an effect on denuded bovine
oocytes.We studied the effect of supplementing in vitro maturation (IVM)
medium with melatonin on oocyte maturation and embryo development.

DESIGN: This retrospective study was performed between July 2016 and
December 2016. We analyzed 536 immature oocytes from 214 patients
following clomiphene or letrozole stimulation.

MATERIALS AND METHODS: Oocytes were denuded with hyaluroni-
dase then cultured in M199 supplemented with 25 mM dbcAMP and 50
ng/ml EGF (mM199; control). In the melatonin group (MT), mM199 was
supplemented with 0.1 nM melatonin. After 27h IVM, mature oocytes
were observed spindles by poloscope prior to ICSI. Fertilized embryos
were cultured for 5 days. We studied the effect of melatonin on oocyte matu-
ration, spindle visualization, fertilization, cleavage and blastocyst develop-
ment.

RESULTS: There were no significant differences between the control and
MT groups in nuclear maturation rate or fertilization rate (51.4% vs. 45.6%,
86.0% vs. 75.9% respectively). While the number of mature oocytes with
visible spindles in the MT group (74.5%) was significantly higher than in
controls (61.3%), cleavage rate and blastocyst formation rates, per fertilized
oocytes, were similar between the two groups (control vs. MT, 87.5% vs.
90.7%, 20.0% vs. 22.4% respectively). There was no significant difference
in blastocyst developmental rate per IVM.

CONCLUSIONS: Melatonin improved the spindle visualization rates of
matured oocytes observed by polscope. However maturation rate, fertiliza-
tion rate, and blastocyst development did not improve.
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PROPORTIONAL OOCYTE NUCLEAR MATURATION
IN RELATION TO ICSI OUTCOME. A. Parrella,
S. Chow, S. Cheung, C. O’Neill, Z. Rosenwaks,
G. D. Palermo. Reproductive Medicine, Weill Cornell Medi-
cine, New York, NY.

OBJECTIVE: To evaluate the impact of the fraction of metaphase II stage
oocytes among the total cohort of ootids retrieved on ICSI outcome.

DESIGN: This is a retrospective study on the proportion of mature oocytes
at retrieval. ICSI cycles were divided into quartiles according to the
decreasing proportion of mature oocytes to identify the effect on fertilization
rate, embryo development, implantation rate, and pregnancy outcome. Pa-
tients were stratified into four groups based on percentage of mature oocytes:
complete (100-75%MII), adequate (76-50%MII), partial (51-25%MII), min-
imal (26-0 % MII).

MATERIALS AND METHODS: Couples treated by ICSI between
September 1993 and April 2017 were included in this study. In order to
exclude confounding factors related to maternal age or male factor, only
women% 35 years of age using ejaculate spermatozoa with adequate param-
eters were included. Ovarian stimulation was performed with a GnRH-
agonist/antagonist and gonadotropins, with oocytes retrieved approximately
36 hours after hCG administration. ICSI was then performed only onMII oo-
cytes in a standard fashion. Fertilization was assessed 16-18 hours after
insemination and good quality embryos were transferred to the patient either
on day 3 or day 5.

RESULTS: A total of 8,234 ICSI cycles using ejaculated spermatozoa
were assessed, with an overall average maternal age of 32 �3 years (range
18-35 years). The number of cycles for the complete maturation group was
5065, for the adequate maturation group was 2516, for the partial maturation
group was 579, and for the minimal maturation group was 74. The total num-
ber of oocytes retrieved was 74,128, 34,153, 5,404, and 902, while the
average number of oocytes injected was 10.6, 8.6, 5.4 and 3.6, respectively.
With decreasing maturity, the proportion of GV oocytes increases at the
expense of the proportion of MI oocytes (58.3% and 29.5%, respectively;
P<0.0001). The fertilization rates and patterns were significant among the
four cohorts at 77.2%, 72.4%, 67.0% and 62.9%, respectively (P<0.0001).
While cleavage rate was not affected, the implantation rate was directly
related and therefore decreased with the number of mature oocytes (31.9,
27.8, 24.0 and 14.8%; P<0.0001). Proportional differences were also found
in the clinical pregnancy rates (77.2%, 68.2%, 52.3% and 25.6%; P<0.0001)
and in the delivery rates (45.7%, 41.7%, 34.4% and 23.0%; P<0.0001).

CONCLUSIONS: From this study, it appears that a suboptimal maturation
rate affects fertilization, implantation pregnancy, and delivery rate in an in-
verse relationship to the mature oocyte fraction. These findings suggest

that aiming at achieving the highest oocyte maturation ratio provides the abil-
ity to select conceptus with a superior embryo developmental competence.
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APPLICATION OF A NOVEL TYRAMINE
SUBSTITUTED HYALURONAN GEL FOR CULTURE
OF MOUSE PRE-ANTRAL FOLLICLES. P. K. Gill,
M. Spangler, A. Upadhye, N. Desai, T. Brown. OB-GYN,
Cleveland Clinic, Beachwood, OH.

OBJECTIVE: Follicle culture in matrices that allow 3-D growth may bet-
ter mimic in vivo conditions by preserving follicle architecture and critical
granulosa-oocyte interactions.This report describes the application of a
new biomaterial for in vitro follicle maturation (IVM) and the production
of functionally competent oocytes.
DESIGN: Mouse pre-antral follicle model for IVM and testing of a hyla-

luronan matrix.
MATERIALSANDMETHODS: Ovaries from 12 -14 day SJLs pups were

removed. Pre-antral follicles were collected by either mechanical dissection
(M) or with collagenase (CL) digestion. Pre-antral follicles with 2-3 layers of
granulosa cells were collected. Crosslinking of hyaluronan (HA) gel was
initiated and 5-7ul drops were pipetted in to wells. Follicles were added
before gelling was completed. Culture medium (25ul) was added to each
well and along with an oil overlay. Follicles were cultured at 37C with 6%
CO2 culture in a-MEM supplemented with 5% FBS, 100 mIU/ml FSH,10
mIU/ml LH and ITS. Final maturation was triggered with hCG (1.5 iu/ml)
and EGF (5 ng/ml) after 12 days of growth. Follicles were monitored daily
and medium was collected for hormone assay. Mature oocytes were insem-
inated with sperm and fertilization was assessed the following morning.
Outcome parameters monitored were follicle morphology, survival to the
end of the in vitro culture (IVC) interval, estradiol secretion,germinal vesicle
breakdown, oocyte maturation to the metaphase II stage and 2-cell zygote
formation following IVF insemination. Differences between treatments
were analyzed using the Chi square and student T test. P value of <0.05
was considered significant.
RESULTS: Average diameter of collagenase isolated follicles was 120.3�

5.4, with an average egg diameter of 61.1mm � 2.1. Post maturation oocyte
measurements for the non-HA and HA follicles were 87.9mm � 4.4 and
86.2mm � 6.4, respectively. Maturation rates for CL isolated follicles
embedded in HA gels (75.7%) or cultured in medium alone(84.7%) were
similar. A significantly lower maturation rate (59%) was obtained with me-
chanically isolated follicles embedded in HA gel.Therefore CL was used
for subsequent experiments.

IVM Summary Data

HA Gel HA Gel Non-HA Gel

(M) (CL) (CL)

Number of Follicles Cultured 122 283 293
Ovulated COCs 70 144 184
Mature Oocytes 41 108 155
Maturation Rate (%) 59 � 0.7* 75.7 � 13.32 84.7 � 8.1
Fertilization Rate (%) - 88.7 � 5.9 83.3 � 10.1

* Significantly different from CL.

CONCLUSIONS: The HA matrix allowed continued follicle growth,
oocyte maturation and resumption of meiosis. Functional competence of oo-
cytes from HA matured follicles was confirmed by their ability to fertilize.-
Further testing and live birth data is needed to validate this culture model. HA
is a natural matrix for cell growth and may prove especially advantageous
when applied to follicles in large animal models requiring maintenance of
follicular architecture over longer culture intervals.
Reference:
1. Desai N, Abdelhafez F, Calabro A, Falcone T. Three dimensional cul-

ture of fresh and vitrified mouse pre-antral follicles in a hyaluronan-
based hydrogel: a preliminary investigation of a novel biomaterial. Re-
prod Biol Endocrinol. 2012 Jun 13;10(1):29.
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VITAMIN D3 ACTIONS ARE DOSE- AND STAGE-
DEPENDENT DURING RHESUS MACAQUE
FOLLICULOGENESIS. J. Xu,a,b M. S. Lawson,a

Y. Du,a,c O. Tkachenko,a D. Seifer,d J. D. Hennebold.a,b aOr-
egon National Primate Research Center, Oregon Health & Science Univer-
sity, Beaverton, OR; bSchool of Medicine, Oregon Health & Science
University, Portland, OR; cDepartment of Reproductive Medicine, Tianjin
Center Hospital of Gynecology Obstetrics, Tianjin, China; dThe Geisel
School of Medicine at Dartmouth, Dartmouth-Hitchcock Medical Center,
Lebanon, NH.

OBJECTIVE: To investigate the effects of 1,25-dihydroxyvitamin D3
(VD3) at specific stages of primate follicular development in vitro.

DESIGN: Rhesus macaque follicles were studied individually during
encapsulated 3-dimensional culture.

MATERIALS AND METHODS: Ovaries were obtained from adult fe-
male macaques (6-14 years old; n ¼ 5) at necropsy. Isolated secondary fol-
licles (diameter ¼ 125-225 mm) were assigned to 5 groups (12 follicles/
monkey/group) for 5 week-culture at 5% O2 in a-Minimum Essential Me-
dium supplemented with follicle-stimulating hormone and insulin: (a) con-
trol (0.025% ethanol), (b) 25 pg/ml VD3 at weeks 0-3 (low-dose; before
antrum formation) or (c) weeks 3-5 (low-dose; after antrum formation),
and (d) 100 pg/ml VD3 at weeks 0-3 (high-dose; before antrum formation)
or (e) weeks 3-5 (high-dose; after antrum formation). Follicle and oocyte pa-
rameters were assessed. Culture media were analyzed for estradiol (E2), pro-
gesterone (P4) and anti-mullerian hormone (AMH) concentrations. Data
were analyzed using a one-way ANOVA followed by the Student-New-
man-Keuls post hoc test.

RESULTS:With low-dose VD3 treatment before or after atrum formation,
follicle survival was increased significantly at weeks 2 and 5 compared with
controls, respectively (77 � 8 versus 60 � 8%; 62 � 6 versus 47 � 6%; p <
0.05).With high-doseVD3 treatment before antrum formation, follicle diam-
eters were greater at week 2 relative to controls (236� 16 versus 212� 6 mm;
p< 0.05). When VD3 treatment occurred after antrum formation, follicle di-
ameters at week 5 were >33% larger in the low-dose relative to high-dose
and control groups (502 � 32 versus 371 � 36 and 375 � 19 mm, respec-
tively; p < 0.05). Compared with controls, media E2 (514 � 240 versus
1262 � 456 pg/ml), P4 (18 � 7 versus 55 � 18 ng/ml) and AMH (4 � 1
versus 6 � 1 ng/ml) levels at week 5 were higher (p < 0.05) in the low-
dose VD3 group. Healthy germinal vesicle-stage oocytes harvested from fol-
licles treated with low-dose VD3 after antrum formation had larger diameters
at week 5 relative to controls (98� 2 versus 91� 3 mm; p< 0.05).Metaphase
I and II oocytes were only obtained from the low-dose VD3 group.

CONCLUSIONS: These data demonstrate a differential dose effect of
VD3 at different stages of folliculogenesis. While low-dose VD3 increases
survival, high-dose VD3 promotes growth of preantral follicles. VD3 treat-
ment of antral follicles enhances follicle growth, steroid/AMH production
and oocyte maturation.

Supported by: NIH NICHD P50HD071836-NCTRI-Pilot Grant, NIH
NICHD R01HD082208, NIH OD P51OD011092 and TCHGO Hospital
Fund.
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EFFECT THE SPERM SELECTION MAGNIFICATION
(400X VS 1,200X) ON FERTILIZATION RESULTS AND
EMBRYO DEVELOPMENT IN HUMAN PIEZO-
ICSI. K. K. Hiraoka,a Y. Otsuka,a T. Ishikawa,b

K. Kawai,a T. Harada.c aKameda Medical Center, Kamogawa-shi, Chiba,
Japan; bTokyo Medical and Dental University, Tokyo, Japan; cKameda IVF
Clinic Makuhari, Mihama-ku, Chiba, Japan.

OBJECTIVE: To investigate the effect of sperm select magnification
(400x vs 1,200x) on fertilization and embryo development in human
Piezo-ICSI.

DESIGN: This study was retrospective.
MATERIALS AND METHODS: The couples who visited Kameda Med-

ical Center and Kameda IVF Clinic Makuhari were included. In 400xPiezo-
ICSI group, the sperm were morphologically selected at magnifications 400x
under microscope. In 1,200xPiezo-ICSI group, the sperm were morphologi-
cally mainly the selected at magnifications 1,200x under microscope. In or-
der to minimize the possibility of technique and other technically related
factors influencing the results, all the ICSI procedures were performed by
the same embryologist. One hundred eighty oocytes derived from 53 couples
between January 2016 and April 2016. One hundred thirty seven oocytes
derived from 37 couples were conducted 1,200xPiezo-ICSI between May
2016 and April 2017.
RESULTS: There were no differences between the conventional

400xPiezo-ICSI and 1,200xPiezo-ICSI groups in the mean age of women
and husbands at the time of ICSI. The fertilization (2PN) rates of
400xPiezo-ICSI and 1,200xPiezo-ICSI were 77% and 92%. A significantly
higher fertilization rate was achieved using 1,200xPiezo-ICSI as compared
to the 400xPiezo-ICSI (P¼0.0002). The good quality Day-3 embryo
(R7cell, with regular blastomeres, <15% fragments and without multinu-
cleation) rates of 400xPiezo-ICSI and 1,200xPiezo-ICSI were 46% and
64%. A significantly higher good quality Day-3 embryo rate was achieving
using 1,200xPiezo-ICSI as compared to the 400xPiezo-ICSI (P ¼ 0.0021).
CONCLUSIONS: The sperm select magnification has an effect on fertil-

ization and embryo development in human Piezo-ICSI. By selecting the
sperm at magnifications 1,200x under microscope, the fertilization and
good quality were significantly improved as compared with 400x magnifica-
tion. Our results demonstrated that the sperm’s quality can be reflected by its
head morphology.
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ARTIFICIAL OOCYTE ACTIVATION IMPROVES
LATER EMBRYONIC DEVELOPMENT IN PATIENTS
WITH A HISTORY OF IMPAIRED
FERTILIZATION. T. Takeuchi,a,b K. Sasamine,b

S. Mizuta,b K. Yamaguchi,b Y. Takaya,b K. Kitaya,b H. Matsubayashi,b,a

T. Ishikawa.b,a aReproduction Clinic Tokyo, Tokyo, Japan; bReproduction
Clinic Osaka, Osaka, Japan.

OBJECTIVE: Artificial oocyte activation (AOA) has been a therapeutic
option for patients with a history of fertilization failure. In mammalian oo-
cytes, optimal activation is related to proper embryonic cleavage. However,
little is known about the effect of AOA on the development of human em-
bryos. In addition, whether sperm origin has any impact on the development
of AOA embryos is not well understood. In order to examine the effect of
AOA on late embryonic development, ICSI outcome was compared between
non-AOA and AOA cycles in patients with various fertilization rates and
different sperm origin, ejaculated (EJ) and TESE sperm.
DESIGN: Retrospective comparative analysis.
MATERIALS AND METHODS: Consenting patients were grouped ac-

cording to the sperm origin as well as fertilization rates in initial non-AOA
cycles. For AOA, ICSI inseminated oocytes were exposed to 10 mM
A23187 calcium ionophore for 15 minutes. Developed embryos were vitri-
fied, and warmed-replaced in subsequent embryo transfer cycles. The rates
of fertilization (FR), blastulation (BR), good quality blastocyst (GQB), clin-
ical pregnancy (PR), and on-going pregnancy (OGP) were compared be-
tween non-AOA and AOA cycles.
RESULTS: Total of 108 with EJ and 33 patients with TESE sperm un-

derwent 196 and 42 initial non-AOA cycles followed by 234 and 66
AOA cycles, respectively. Each group was further divided into three sub-
groups according to initial non-AOA fertilization rates, i.e., low (<30%),
sub-optimal (30-60%), and satisfactory (>60%). With both EJ and TESE
sperm, the FR after AOA was significantly improved from non-AOA cy-
cles in all (P < 0.01), but satisfactory group as expected. Interestingly,
AOA treatment remarkably increased BR and GQB in sub-optimal group
with EJ sperm (32.8 vs 68.5 and 6.3 vs 32.7%, P < 0.01), while no AOA
effect on embryonic development was observed with TESE sperm.
Importantly, overall PR and OGP after AOA were obviously improved
regardless of sperm origin (4.8 vs 21.3 and 1.6 vs 17.4% with EJ,
14.8 vs 58.1 and 3.7 vs 37.2% with TESE, P < 0.01).
CONCLUSIONS: AOAwas effective in improving fertilization and blas-

tocyst formation rates in patients with a history of impaired fertilization,
consequently increased embryos available for transfer and successful
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pregnancies. Although AOA had no effect in patients with satisfactory fertil-
ization rate, those with sub-optimal fertilization may benefit from AOA by
improving also the late embryonic development. Finally, the sperm origin
influenced the effect of AOA on embryonic cleavage.
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ELIMINATION OF A POLICY OF EMPIRIC ANTI-
BIOTIC THERAPY FOR MALE PATIENTS PRIOR TO
COLLECTIONFOR IVFRESULTS INNODIMINUTION
IN FERTILIZATION RATE. S. J. Morin,a C. R. Juneau,a

S. A. Neal,a R. T. Scott, Jr.,b E. J. Forman.a aIVI/RMA, Thomas Jefferson
University, Basking Ridge, NJ; bREI, IVI/RMA, Thomas Jefferson Univer-
sity, Basking Ridge, NJ.

OBJECTIVE: Multiple studies have suggested a link between leukocyto-
spermia (LEUK) and reduced motility and decreased fertilization capacity.
Given that there is often an extended period of time between initial semen
analysis (SA) and collection for IVF, some practitioners fear that the absence
of LEUK on initial analysis does not preclude its presence when it matters
most. Others fear risk of infection at time of fertilization. As a result,
many clinics give empiric antibiotics to male partners in the days leading
up to oocyte retrieval. However, no data exists to support this practice. Given
these concerns, this abstract compares fertilization rates in the 1 year prior to
and 1 year after a single clinic discontinued empiric antibiotic therapy for
males.

DESIGN: Retrospective descriptive.
MATERIALS AND METHODS: Prior to 2016, all male partners

received empiric doxycycline or ciprofloxacin (if allergic) from the start
of their partner’s stimulation cycle until day of retrieval. All empiric
treatment was discontinued in January 2016. Only males with evidence
of LEUK or infection on initial SA received antibiotic treatment after
this policy change. All IVF cycles for one year after policy change (1/
2016 to 12/2016) were compared against all cycles for one year prior
to change (1/2015 to 12/2015). Cases using donor sperm, frozen sam-
ples, surgically retrieved sperm, and donor oocytes were excluded.
The primary outcome was fertilization rate (FR). Female partners’ charts
were also reviewed for hospitalization due to suspected infection after
transfer. A generalized estimating equation (GEE) model was used to
control for female age and patient specific correlation among oocytes
from the same cohort.

RESULTS: A total of 1920 and 1753 cycles met inclusion criteria in 2015
and 2016, respectively. Pooled fertilization rate was higher in 2016 than 2015
(83.5% [16598/19886] vs. 82.5% [17353/21038], p<0.01). After controlling
for female age and patient specific correlations in the GEE model, antibiotic
exposure was not associated with the likelihood of successful fertilization.
There were no hospitalizations for suspected infection following fresh em-
bryo transfer in either group.

CONCLUSIONS: Discontinuation of empiric antibiotic therapy for male
partners in the days prior to collecting a specimen for IVF had no impact on
fertilization rate. Treatment should be reserved for male patients with sus-
pected infection. Given known untoward side effects of widespread antimi-
crobial use, all empiric antibiotic use in IVF regimens deserve careful
scrutiny.
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THE CHROMOSOME 11 OLFACTORY RECEPTOR
GENE CLUSTER IS A CANDIDATE REPRODUC-
TIVE PARTNER-SPECIFIC COMPATIBILITY
LOCUS. R. Subarana,b,c S. Munne.c aRecombine, New
York, NY; bCooperSurgical, Trumbull, CT; cCooperGenomics, Livingston,
NJ.

OBJECTIVE: While our best understanding of genetic disease comes
from single-gene traits, work in model organism shows that most pheno-
types are influenced by complex gene-gene interactions. However, since
most tests for detecting such interactions in humans, genome-wide,
require the pairwise comparison of millions of alleles, their presence
has been difficult to detect. Here, we focus on a limited panel of allele
pairs to test the hypothesis that gene-gene interactions between repro-
ductive partners influence fertility.

DESIGN: Retrospective population genetics analysis.

MATERIALS AND METHODS: In order to limit the number of pairwise
allelic comparisons in our study, we developed a novel variant filtering pipe-
line to reduce the number alleles tested to those predicted a priori to have the
strongest phenotypic effects. We then scored the two-locus genotypes for
each allelic pair in a population of 6,425 healthy Swedish individuals.
RESULTS: We found a > 95% depletion (p-val ¼ 5.7 x 10-85),

compared to expected, of the double homozygous non-reference alleles
of rs1459101 and rs11228710 at OR4C16 and OR5AR1. While these al-
leles are syntenic, they are separated by 1.09 Mb and are not part of a
contiguous linkage disequilibrium block in our sample. Furthermore,
each of these alleles has a frequency > 10% in multiple major popula-
tions, making it unlikely that our observation is the result of admixture
based on geographic location.
CONCLUSIONS: Our result suggests that the reason for observed two-

locus genotype depletion is that individuals homozygous for the minor
allele at one locus reproduce less frequently with individuals of homo-
zygous for the minor allele at the other. One explanation is that
OR4C16 and OR5AR1 play some direct role in reproduction. Many ol-
factory receptors are highly expressed in mammalian spermatozoa,
where they have been proposed as having a putative role in chemotaxis.
However, that alone would not explain allele-specific incompatibility
with specific female olfactory receptor genotypes. Perhaps the most
straightforward explanation is that our findings are the result of some
previously described molecular mechanism for the scent cue-based
mate selection observed in humans and in model mammalian organisms.
Whether this will be borne out bears further investigation.
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INCREASING BMI IS ASSOCIATED WITH
DECREASED FERTILIZATION RATE AND
INCREASED FERTILIZATION FAILURE IN ART
CYCLES. P. Bortoletto,a A. M. Lee,a J. C. Vanegas,b

E. Hariton,a M. Palmor,a L. A. Humphries,a J. E. Chavarro,b

A. K. Styer.a aMassachusetts General Hospital Fertility Center, Boston,
MA; bHarvard T.H. Chan School of Public Health, Boston, MA.

OBJECTIVE: To evaluate the association of body mass index (BMI) and
fertilization rates following controlled ovarian hyperstimulation for IVF.
DESIGN: Retrospective cohort.
MATERIALS AND METHODS: 839 consecutive IVF cycles (first

attempt) utilizing autologous oocyte in patients without a diagnosis of
male factor infertility from 2006-2014 were examined. A logistic regres-
sion model to estimate the association of BMI and normal fertilization
rate (the percent at two pronuclear stage per M2 oocyte 24 hours after
IVF) and poor fertilization rate (defined as <30% normal fertilization)
per cycle initiated was fitted while adjusting for age, infertility diag-
nosis, stimulation protocol, and insemination type (IVF or elective
ICSI [ICSI]). Patients were classified into four categories of BMI (kg/
m2): underweight (BMI < 18.5), normal weight (BMI 18.5-24.9), over-
weight (BMI 25-29.9) and obese (BMI R 30). Normal weight patients
were further divided into low normal (BMI 18.5-22.4) and high normal
(BMI 22.5-24.9) BMI.
RESULTS: There were 22 (2.6%) underweight, 528 (62.9%) normal

weight, 202 (24.1%) overweight, and 87 (10.4%) obese women. Age,
ethnicity, duration of infertility, treatment protocol, and type of insemi-
nation was similar among groups. Obese women required the most go-
nadotropins (P¼0.001) and had the lowest peak estradiol levels
(P¼0.001). Following multivariable-adjusted analyses, a linear decrease
in the rate of normal fertilization was observed with increasing BMI.
Fertilization rates of 74.8% (underweight), 74% (low normal BMI),
69.4% (high normal BMI), 70.7% (overweight), and 68.8% (obese) (P,
linear trend <0.001) were observed, This association was less pro-
nounced in ICSI cycles compared to IVF cycles (P, linear trend 0.63).
Specifically, a 1 kg/m2 increase in BMI was associated with a 2.3 %
(95% CI: 1.6 - 3.8) reduction in fertilization rate in all (IVF and ICSI)
cycles, a 3.2 % decrease (95% CI: 1.1 - 4.3) in IVF cycles, and a
1.2% (95% CI: -2.2 - 4.1) decrease in ICSI cycles respectively. With
every 1 kg/m2 increase in BMI, a 5% increased risk of fertilization fail-
ure was observed (OR: 1.05; 95% CI 1.0 to 1.1; P ¼ 0.04).
CONCLUSIONS: As BMI increases, the rate of normal fertilization de-

creases and the risk of failed fertilization increases. Since this relationship
was attenuated with ICSI, there may be possible utility for ICSI to optimize
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normal fertilization in obese women. Collectively, these findings suggest that
BMI significantly contributes to the fertilization potential of the oocyte and
warrant further investigation.

Supported by: The Deborah Kelly Center for Outcomes Research
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CLINICAL VALUE OF THE NEWLY DEVELOPED
NOMOGRAM PREDICTING THE FERTILIZATION
OUTCOME IN ASSISTED REPRODUCTIVE TECH-
NOLOGY (ART). R. Yokota,a N. Enatsu,b K. Furuhashi,a

K. Kishi,a Y. Tsuji,a J. Otsuki,a Y. Matsumoto,a S. Kokeguchi,a

M. Shiotani.a aHanabusa Women’s Clinic, Kobe Hyogo, Japan; bUrology,
Kobe City Medical Center West Hospital, Kobe City, Japan.

OBJECTIVE: To develop the clinically useful nomogram which can pre-
dict the fertilization outcome of in-vitro fertilization (IVF) and intracytoplas-
mic sperm injection (ICSI) based on semen parameters and women factors.

DESIGN: Retrospective and prospective clinical study.
MATERIALS AND METHODS: To identify the predictive factors of

successful fertilization, IVF and ICSI cycles in our clinic between
June and October 2016 were analyzed. All semen was analyzed by
new computer aided sperm analysis system named sperm motility anal-
ysis system (SMAS) before and after sperm separation using Percoll so-
lution. Women factors including age, serum Anti-M€ullerian hormone
(AMH) levels and the number of eggs retrieved were also included in
the analysis. After identification of predictive factors by statistical anal-
ysis, nomogram predicting fertilization outcome was developed using
multiple linear regression analysis. Another IVF, ICSI cycles between
October and December 2016 were prospectively analyzed to verify the
collectivity of fertilization nomogram.

RESULTS: A total of 898 IVF cycles were evaluated to identify pre-
dictive factors, some factors were converted in a logarithmic conversion
to enhance accuracy of analysis. Logistic regression analysis revealed
sperm motility value (SMV), curvilinear velocity (VCL), frequency of
lateral head displacement (FLH) before sperm separation and the num-
ber of eggs retrieved as independent predictive factors for IVF fertiliza-
tion outcome. Based on this result, multiple linear regression analysis
was conducted and IVF fertilization nomogram was determined as
44.65 - 15.56*log(eggs) + logSMV + 4.34*VCL + 5.0*FLH. Then we
divided the cases of prospective analysis of 332 IVF cycles into four
groups based on the predicted value calculated by nomogram. Spear-
man’s rank correlation analysis revealed that IVF fertilization rate
were significantly related to the predictive value (p< .05). Similar anal-
ysis was adapted to 533 ICSI outcome, however, there was no indepen-
dent predictive factor for the fertility outcome of ICSI.

CONCLUSIONS: IVF fertilization nomogram determined by semen anal-
ysis parameters and number of eggs retrieved was able to predict the fertil-
ization in IVF. Conversely, there was no independent predictive factor
predicting fertilization outcome in ICSI, indicating couples with poor predic-
tive value in IVF can benefit from ICSI.

EMBRYO BIOLOGY
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TIME-LAPSE IMAGING REVEALS DELAYED DEVEL-
OPMENT OF EMBRYOS CARRYING UNBALANCED
CHROMOSOMAL TRANSLOCATIONS. H. Amir,
S. Barbash Hazan, Y. Kalma, T. Cohen, T. Frumkin,
M. Malcov, A. Reches, J. Hasson, F. Azem, D. Ben-Yosef. The Tel Aviv
Sourasky Medical Center, Tel Aviv, Israel.

OBJECTIVE: Carriers of balanced chromosomal translocations are
known to be at risk for infertility, repeated implantation failures, miscarriages
and birth defects, and preimplantation genetic diagnosis (PGD) is the
preferred reproductive treatment for them. Recent publications revealed as-
sociations between aneuploidy and delayed development, as demonstrated
by postponed timing of the embryos’ morphokinetic parameters. Time-lapse
analysis of embryos carrying chromosomal translocations has not yet been
investigated. The aim of the current study was to compare the morphokinetic
parameters of embryos contain balanced chromosomal translocations with

that of unbalanced chromosomal translocations, using time-lapse micro-
scopy.
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: All embryos that underwent PGD-fluo-

rescence in situ hybridization (FISH) for chromosomal translocations in our
unit between 04.2013-12.2015 (270 embryos) were included. They all under-
went blastomere biopsy on day 3, and morphologic and morphkinetic param-
eters were analyzed by time-lapse technology on days 1-5 to compare
balanced and unbalanced embryos, viable and nonviable variants and
parental inheritance.
RESULTS: Of the 270 biopsied embryos, 61 (23%) carried balanced trans-

locations and 209 (77%) carried unbalanced translocations. Our results
showed, for the first time, that embryos carrying unbalanced translocations
demonstrated significantly delayed start of blastulation (tSB) compared
with balanced embryos (p¼0.019). The rate of high-quality blastocysts
(determined byGardner’s scoring) was significantly lower for the unbalanced
embryos (p¼0.004). Moreover, embryos carrying nonviable translocations
demonstrated significantly delayed timing of pronuclei fading and tSB
compared with viable translocations (p<0.05), and embryos in which the un-
balanced translocations were of maternal origin exhibited a significant delay
in most of the morphokinetic parameters compared with embryos carrying
balanced translocations (p<0.05).
CONCLUSIONS: Our data suggest that embryos carrying unbalanced

chromosomal translocations, mainly those of maternal origin, undergo de-
layed development and asynchronous cleavage that may lead to implantation
failure or miscarriage.
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THE ASSOCIATION BETWEEN ANEUPLOIDY AND
THE RATE OF BLASTOCYST DEVELOPMENT IS
AGE DEPENDENT. L. Sekhon,a T. G. Nazem,a

J. A. Lee,a C. Briton-Jones,a B. McAvey,a

A. B. Copperman.b aReproductive Medicine Associates of New York, New
York, NY; bObstetrics and Gynecology, RMANY-Mount Sinai, New York,
NY.

OBJECTIVE: Modern preimplantation genetic testing (PGT) requires
extended culture of embryos to the blastocyst stage to facilitate trophec-
toderm (TE) biopsy. While PGT to select euploid blastocysts for transfer
has increased implantation and pregnancy rates, slow development to the
blastocyst stage may preclude biopsy at the appropriate stage. We hy-
pothesize that embryos with a normal chromosomal complement are
more likely to cavitate quickly. Alternatively, some have proposed that
very rapid cleavage may indicate embryonic dysfunction. This study
sought to evaluate the relationship between blastocyst development
and the incidence of chromosomal abnormalities in patients undergoing
PGT with targeted NGS.
DESIGN: Retrospective, observational.
MATERIALS AND METHODS: The study included women that under-

went IVF with TE biopsy for PGT, on day 5 and/or 6 of blastocyst develop-
ment, from 2016 to 2017. Aneuploidy screening by targeted NGS was
performed. Embryos were cultured to the blastocyst stage and evaluated
for day 5 biopsy based on morphological grading and development (criteria:
R4BC). Embryos deemed unsuitable for biopsy were kept in culture and
reevaluated for biopsy on day 6. The aneuploidy rate was compared accord-
ing to age (<38 vs.R38 years) and day of embryo development (day 5 vs. 6).
Chi square and linear regression were used.
RESULTS: Aneuploidy rates were compared among blastocysts that un-

derwent TE biopsy on day 5 (n¼1131) and 6 (n¼525). The aneuploidy
rate increased significantly with increasing age (b¼0.036 p<0.0001). Over-
all, embryos biopsied on day 6 had a higher aneuploidy rate than those bio-
psied on day 5 (53.5% vs. 48.8% p¼0.07). This difference was more
pronounced and statistically significant in patients R38 years (74.0% vs.
66.2%, p<0.05) (Table 1).

Table 1. The Rate of Aneuploidy Stratified by Day of Trophectoderm Biopsy

Day 5 Biopsy Day 6 Biopsy P Value

All patients 48.8% (552/1131) 53.5% (281/525) 0.07
Age <38 38.1% (267/701) 40.0% (127/317) NS
Age R38 66.3% (285/430) 74.0% (154/208) <0.05
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CONCLUSIONS: The association between slower embryo development
and aneuploidy is more pronounced with advancing age. This finding is
consistent with prior studies using lower resolution to interrogate chromo-
some copy number, but this is the first and study to demonstrate this associ-
ation using targeted NGS.While differences in the incidence of aneuploidy at
discrete checkpoints of blastocyst development were observed, the use of
time-lapse imaging in future studies may advance clinical understanding of
the point in time when embryos become amenable to TE biopsy and the
developmental threshold beyond which they are more likely to be aneuploid.
Clinical studies should aim to determine whether the implantation potential
of euploid embryos is impacted by their rate of development.
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LOWER EMBRYONAL MITOCHONDRIAL DNA
CONTENT IS ASSOCIATED WITH BETTER QUALITY
EMBRYOS. A. M. Klimczak,a L. E. Pacheco,a N. Massahi,b

J. P. Richards,c W. G. Kearns,b A. F. Saad,a J. Crochet.c aOb/
Gyn, University of Texas Medical Branch, Galveston, TX; bAdvaGenix, Rock-
ville, MD; cCenter of Reproductive Medicine, Webster, TX.

OBJECTIVE: Currently, there is no consensus on whether mitochondrial
DNA (mtDNA) content is associated with embryo quality. Our objective was
to determine if mtDNA content is a predictor of embryo quality.

DESIGN: Retrospective chart review.
MATERIALS AND METHODS: We performed a retrospective chart re-

view of subjects whose embryos underwent preimplantation genetic
screening (PGS) in our center between 2013 and June 2016. A total of 259
subjects with 1510 blastocyst biopsies were included. Embryo grade was
defined based on the Gardner blastocyst grading system as follows: 1—
High (3-6 AA and 4-6 AB), 2—Mid (any BB, 1-3 AB, and 1-2 AA), and
3—Poor (any AC, CA, BC, CB, or CC). ‘Embryonal mtDNA content’ was
defined as a ratio of mitochondrial DNA to nuclear DNA. Our primary
outcome was to compare embryonal mtDNA content to embryo grade. For
our secondary outcomes we compared mtDNA to age and repeated the anal-
ysis after excluding embryos with aneuploidy. Statistical analysis was per-
formed using a multinomial logistic regression model of prediction and
linear regression. P<0.05 was considered significant.

RESULTS: From a total of 1510 blastocyst biopsies, the majority of embryos
consisted of Grade 1 (N¼951; 62%), followed by Grade 2 (N¼331; 21%) and
Grade3 embryos (N¼228; 15%).Embryoswith highmtDNAcontentwere found
tobeofpoorerquality (Grade3) relative togrades1and2. (RR1.03 [95%CI1.01-
1.05]; P¼0.003). Using a logisticmodel, mtDNAbest predicted lowest and high-
est grades, but not mid-grade (Grade 2) embryos (data not shown). There was no
correlation between mtDNA content and the subjects’ age (R-square¼ 0.0018).
After excluding embryos with aneuploidy, a total of 717 euploid embryos were
identified. In this subpopulation, a non-statistically significant trendwas observed
where poor quality embryos had highermtDNAcontent (OR1.16, [95%CI 0.27-
5.01]; P¼ 0.834).

CONCLUSIONS: Our study is the largest to evaluate the association between
mtDNA content and embryo quality. A higher quantity of embryonal mtDNA
content suggests a poorer quality embryo, possibly due to greater oxidative stress.
Conversely, lower mtDNA content suggests a higher quality embryo. In euploid

embryos, mtDNA content may not be predictive of embryo quality. Further clin-
ical trials are needed to further elucidate this relationship.
References:
1. Desquiret-Dumas V, et al. The mitochondrial DNA content of cumulus

granulosa cells is linked to embryo quality. Hum Reprod. 2017 Mar 1;
32(3):607-614.

2. Ogino M, et al. Mitochondrial DNA copy number in cumulus cells is a
strong predictor of obtaining good-quality embryos after IVF. J Assist
Reprod Genet. 2016 Mar;33(3):367-371. http://dx.doi.org/10.1007/
s10815-015-0621-0. E Pub 2016 Jan 9.

3. Lin DP, et al. Comparison of mitochondrial DNA contents in human
embryos with good or poor morphology at the 8-cell stage. Fertility
& Sterility. 81(1):73-9, 2004 Jan.

P-114 Tuesday, October 31, 2017

THEVALUE INRETAININGNON-PRONUCLEAR (0PN)
ZYGOTES FOR EXTENDED CULTURE. M. K. Catala,a

K. R. Sieren,a K. Silverberg,b,a M. D. VerMilyea.a,b aOvation
Fertility, Austin, TX; bTexas Fertility Center, Austin, TX.

OBJECTIVE: To determine the occurrence and ploidy status of usable em-
bryos derived from oocytes not displaying two pronuclei (0PN) at the time of
fertilization assessment.
DESIGN: Retrospective study in a private in vitro fertilization laboratory.
MATERIALSANDMETHODS: A total of 3,370 blastocystswere identified

as being morphologically suitable for fresh embryo transfer, vitrification or tro-
phectoderm biopsy for genetic testing of ploidy status followed by vitrification
(i.e. usable blastocysts). Usable blastocysts were obtained on Day 5, 6, or 7.
Mature oocytes were fertilized using ICSI and pronuclear assessment was per-
formed and recorded using an inverted microscope 16-18 h post insemination.
Embryos with 2 pronuclei were separated from all other embryos arising from
0PN, 1PN, 3PN andR4PN zygotes. Embryos were group cultured in a contin-
uous single culture medium (Irvine Scientific). Chromosomal copy number
was assessed for suitable blastocysts with the Illumina MiSeq platform.
RESULTS: Over the span of 18 months, 830 fresh oocyte retrievals re-

sulted in 7,258 zygotes with two haploid pronuclei (2PN). These 2PN zy-
gotes developed into 3,349 usable blastocysts (46%). 2.9% of the oocyte
retrievals had usable blastocysts derived from oocytes not displaying pronu-
clei (0PN) at the time of fertilization assessment. 24 usable blastocysts (from
0PN zygotes) from 24 different patients were vitrified. 14 (58%) of these
blastocysts were untested for chromosomal copy number confirmation. 10
blastocysts derived from 0PN zygotes were screened by PGS. Four embryos
(44%) were reported as normal while two embryos were reported as
abnormal XO and three embryos as complex abnormal XY. No transfer of
a usable blastocyst derived from a 0PN has yet occurred.
CONCLUSIONS: Our results demonstrate that usable blastocysts derived

fromzygoteswith abnormal pronuclear (0PN) formation can develop into a chro-
mosomally normal embryo. However, these embryos may also have a high pos-
sibility of multiple chromosomal gains or losses. These results are similar to
previous reports of developmental potential, chromosomal analysis and ongoing
pregnancies from zygotes containing abnormal pronuclei1-3. Patients should be
counseled regarding the chromosomal abnormalities associatedwith untested us-
able blastocysts derived fromatypical zygotes. Further investigation of ploidy sta-
tus of usable blastocysts derived from abnormal zygotic embryos with a single
pronucleus (1PN), three pronuclei (3PN) or higher (R4PN) may provide further
information regarding the retention value of abnormal pronuclear zygotes.

Ploidy status of Usable 0PN Blastocysts

Embryo Trophectoderm Diagnosis

1 Complex +5, +8, +16; XY
2 Abnormal XO
3 Complex -2, -3, +6, -8, -12; XY
4 Complex +3, -5, +19, -15, -16, -17, -18. -19,

+20, +21; XO
5 Abnormal XO
6 Normal XX
7 Normal XX
8 Normal XY
9 Normal XY
10-24 Unknown

TABLE.

Subjects 259
Age (Median, range) 35 [31-38]
BMI (Median, range) 25 [22-28]
Ethnicity (N, %)
White 157 (60)
Black 22 (8)
Hispanic 34 (13)
Asian 46 (17)

Mitochondria DNA
Content (Median, range)

All Embryos
(N, %)

1510 (100) 0.000741 [0.0004375-0.00144]

High-1 951 (62) 0.000624 [0.000363-0.00097]
Mid-2 331 (21) 0.000623 [0.00037-0.00112]
Poor-3 228 (15) 0.000656 [0.0003915-0.0009345]
Euploid Embryos

(N, %)
717 (100)

High-1 521 (72)
Mid-2 140 (20)
Poor-3 56 (8)
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ULTRA-LOW (2%) OXYGEN TENSION POSITIVELY
AFFECTS BLASTOCYST QUALITY. A. F. Ferrieres-
Hoa,a A. Gala,b D. Haouzi,c K. Roman,a S. Hamamah.d
aART/PGD Department, CHRU Montpellier, Montpellier Ce-
dex 5, France; bChu Montpellier, Montpellier, France; cU1203 - IRMB -
CHRU Montpellier, Montpellier, France; dART/PGD Department, Montpel-
lier, France.

OBJECTIVE: Improving the ex-vivo culture conditions of early embryos
is still the main challenge in ART. The oxygen concentration is one of the
criteria that influence protonated culture. In the uterus, early embryos are
exposed to an ultra-low (1.5%) O2 atmosphere. Moreover, embryo damage
caused by reactive oxygen species (ROS) is related to the O2 tension during
in vitro culture. Currently, the traditional 6%/20% of CO2/O2 or 6%/5%CO2/
O2 conditions are the most currently culture parameters used for early human
embryo culture. However, few studies investigated the in vitro culture condi-
tions under more physiological O2 tension. The present study investigates the
effect of ultra-low (2%) O2 tension on blastocyst development and useful
blastocyst (UB) formation rate.

DESIGN: This is a single-center observational study, performed from
January 2016 to April 2017. The endpoint for the study was whether O2

tension could enhance blastocyst development. The relationship between
the oxygen tension and standard morphological evaluation according to
the Gardner grading system was also examined: at day 5/6, full (grade
3), expanded (grade 4), hatching (grade 5) or fully hatched (grade 6)
blastocysts with at least a grade B trophectoderm quality were consid-
ered as UBs.

MATERIALSANDMETHODS: Day 1 embryos were cultured in 6%CO2

and 5% O2 for three days; and then in 6% CO2 and 2% O2 atmosphere from
day 3 until day 5/6 (ultra-low O2 group, n¼779 embryos, n¼137 patients,
mean women age 33.1 years � 4.78) or in 6% CO2 and 5% O2 (controls,
n¼169 embryos, n¼42 patients, mean women age 33.1 years � 4.66).

RESULTS: Blastocyst formation rate was 51 % (397/779) in the ultra-low
O2 group and 52.1% (88/169) in the control group (p¼ 0.8). The UB rate was
significantly higher in the ultra-low O2 group (282/397; 71.0%) than in the
control group (40/88; 45.5%) (p<0.0001). Clinical pregnancy rate per trans-
fer was higher but not significantly in the ultra-low O2 group (29/89, 32.6%
versus 6/23, 26.1%, p 0.76). There was no significant difference in mean pa-
tient’s age between the two groups.

CONCLUSIONS: Our study demonstrates that ultra-low O2 tension is
associated with higher blastocyst quality compared to low O2 tension, sup-
porting the hypothesis that more physiological culture conditions improve
early embryo development.

Supported by: This work was partially supported by a grant from the Fer-
ring Pharmaceutical Company. The authors declare ni conflict of interest.
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IDENTIFICATION AND CHARACTERIZATION OF
AMYLOID-LIKE SUBSTANCE IN MOUSE OOCYTES
AND EMBRYOS. R. N. Pimentel,a F. H. Wang,b

L. G. Robinson,b R. A. Radjabi,c P. A. Navarro,d

D. L. Keefe.e aOB/GYN, NYU Research Scientist, Specialist in Human
Reproduction, Goiania, Brazil; bNYULMC, New York, NY; cReproductive
Endocrinology and Infertility, NYULMC, New York, NY; dDepartment of
Obstetrics and Gynecology, Faculty o, Ribeirao Preto, Brazil; eObGyn,
New York University Langone Medical Center, New York, NY.

OBJECTIVE:Mammalian oocytes are unique among germ cells in that
they age precociously. The cellular and molecular mechanisms driving
oocyte aging remain poorly understood. During meiosis in yeast, an
RNA-binding protein, with a predicted prion domain, assumes an amy-
loid-like configuration to translationally repress cyclins and ensure ho-
mologous chromosome segregation. These findings suggest that prion
domains enable formation of amyloid-like effectors in diverse settings.
Since amyloid-like molecules can accelerate aging in long-lived, post
mitotic cells, such as neurons, we sought to identify and characterize
amyloid-like substance in oocytes, cleavage stage embryos, and blasto-
cysts, using a murine model.
DESIGN: Experimental pilot study.
MATERIALS ANDMETHODS: Metaphase II mouse oocytes and in vivo

fertilized embryos (1 cell, 2 cells, 4 cells, 8-12 cells, morulas and blastocysts)
(n¼20 samples for each stage) (Embryotech Laboratories, Inc.,Wilmington,
MA) were fixed and immunostained for evaluation of amyloid-like sub-
stance, using an anti-amyloid antibody (Fibrils OC Antibody [AFOC] Milli-
pore). Imaging was performed using a confocal microscopy (Zeiss 880 laser
scanning confocal microscope with a 63X Plan-Apochromat N.A. 1.4 objec-
tive). Image analysis was used to quantify immunostaining across early
development.
RESULTS: In all 140 samples immunostaining for amyloid-like sub-

stance appears throughout the zona pellucida, as well as in the cyto-
plasm and nucleus of oocytes, polar bodies and preimplantation
embryos. In oocytes, a large amount of amyloid-like substance was
distributed heterogeneously throughout the cytoplasm. Less staining
was identified in the polar body. In 1 and 2 cell-stage embryos, distribu-
tion within the cytoplasm was more homogeneous and more intense im-
munostaining was visualized in the nucleus. In 4 cell stage embryos, the
amyloid-like substance was proportional between nucleus and cyto-
plasm. In morula stage embryos, a clear predominance of immunostain-
ing for amyloid-like substance was observed in nuclei compared to
cytoplasm. In blastocyst stage embryos, a greater concentration of amy-
loid-like substance appeared in inner cell mass, with nuclear staining
more prominent than cytoplasmic. Trophoblast cells were devoid of am-
yloid-like substance. Descriptive data regarding the presence and distri-
bution of amyloid plaques are presented.
CONCLUSIONS: We demonstrate for the first time the presence and dis-

tribution of immunostaining for an amyloid-like substance inmammalian oo-
cytes and embryos. Since amyloid-like substances can produce cellular
pathology, futures studies should investigate the role of amyloid-like sub-
stance in oocyte aging.
Reference:
1 Berchowitz, L. E., et al. (2015). ‘‘Regulated Formation of an Amyloid-

like Translational Repressor Governs Gametogenesis.’’ Cell 163(2):
406-418.

Supported by: Support from FAPESP, Brazil (Process 2015/21907-0) (PN)
and the Stanley H. Kaplan Endowment Fund.
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IMPORTANCE OF MULTINUCLEATION AT THE TWO-
CELL STAGE IN EMBRYO DEVELOPMENT. S. Arrones-
Olmo, A. Genoves, I. Martinez, I. Cuevas. Reproductive Medi-
cine Unit, Hospital General Universitario de Valencia, Valencia,
Spain.

OBJECTIVE: To study the impact of multinucleation at the 2-cell stage
human embryos in vitro development, implantation and abortion rate.
DESIGN: A retrospective morphokinetical analysis of 323 Known Im-

plantation Data (KID) embryos was performed. Analysis consisted on
comparing KID and abortion relative to 2-cell stage multinucleated versus
non-multinucleated embryos. We included here clinical and biochemical
abortions.
MATERIALS AND METHODS: Embryos were cultured at MIRI-TL�

incubator with Single Culture Media (Irvine�). Data were analysed by Stu-
dent’s t-test using SPSS 15.0 v. statistics software.
RESULTS: From the 323 KID embryos, 76 were multinucleated at the two

cell stage (23,5%). Among them, 26 were KID+ and 50 KID- (34,2% vs.
65,6% respectively). The other 247 embryos (76,5%), showed no multinu-
cleation; 61 were KID+ (24,7%) and 186 were KID- (75,3%). No significant
differences were found between implantation status (KID+/KID-) of multi-
nucleated and non-multinucleated embryos. Regarding abortion, no
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significant statistical differences were found between multinucleated
(26,9%) and no multinucleated (27,9%) 2-cell embryos.

CONCLUSIONS: According to literature, multinucleation has been
related to aneuploidies and higher abortion risk. Moreover, a detri-
mental effect on implantation has also been reported. However, the
fact that an important number of the cultured embryos are multinucle-
ated at the two-cell stage, has led to reconsider the impact of this event
in normal embryo development. In our study no correlation was found
between multinucleation at two cell stage and implantation status or
abortion in the analysed embryos. According to these results, it is
reasonable to consider multinucleation at the two cell stage as not
informative or predictive for implantation potential or abortion risk.
However, it would be necessary to increase the number of analysed em-
bryos to confirm this information.
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A DEEP DIVE INTO THE HUMAN BLASTOCYST:
GENE BASED SEX DIFFERENCES IN HUMAN EM-
BRYOS AND THE ASSESSMENT OF ANEUPLOIDY
BY TRANSCRIPTOME ANALYSIS - PROGRESS AND
LIMITATIONS. N. Resetkova,a A. Groff,b D. Sakkas,c A. Penzias,d

J. L. Rinn,e K. Eggan.f aREI, Boston IVF / Beth Israel Deaconess Medical
Center, Boston, MA; bSystems Biology, Stem Cell and Regenerative
Biology, Harvard University, Cambridge, MA; cBoston IVF, Waltham,
MA; dBoston IVF / Harvard Medical School, Waltham, MA; eStem Cell
and Regenerative Biology, Harvard University, Cambridge, MA; fHarvard
University, Cambridge, MA.

OBJECTIVE: Transcriptomic analysis of the human embryo has potential
as a surrogate test of embryo ploidy andmay reveal further information about
embryonic developmental competence that has thus far been unexplained by
genomic analysis alone.

DESIGN: Prospective cohort study on human embryos donated for
research.

MATERIALS AND METHODS: 48 donated embryos were thawed at
the pronuclear stage of development. Embryos were cultured in a
time lapse incubator, biopsied at the cleavage stage of development
and further cultured to the blastocyst stage. Blastocyst stage embryos
were double biopsied and RNA Sequencing was performed from both
a trophectoderm (TE) biopsy and the remaining whole embryo, while
the other TE biopsy was sent for Preimplantation Genetic Screening
(PGS) using Next Generation Sequencing based technology. Gene
expression for each embryo was quantified and read counts per gene
were summed across each chromosome to determine sex and ploidy.
Differential analysis was performed using DESeq among the following
sub-classifications: male and female embryos, embryos of different
morphological grades and varying morphokinetic parameters, and bio-
psied embryo that did and did not exhibit progression from the cleavage
to the blastocyst stage.

RESULTS: Here we report the ability to sex embryos using gene expres-
sion counts from both whole embryos and TE biopsies. Using whole embryos
that had also undergone PGS, we found that sex calls made using our expres-
sion counts method agreed with PGS 13/14 times (92.8%). Using trophecto-
derm biopsies for which PGS results were available, we found that 6/7
(85.7%) sex calls made using our method agreed with PGS. Finally, using
embryos for which we obtained a complete dataset (PGS, TE biopsy tran-
scriptome, and whole embryo transcriptome), we found that 4/4 sex calls
made using our method in the TE biopsy agreed with calls made from whole
embryo samples. Furthermore, we report the potential ability to detect aneu-
ploidy status using RNA sequencing, and show 3 examples where RNA seq
read counts revealed a trisomy or monosomy in concordance with PGS re-
sults. Using embryos that underwent PGS, we also identified a gene expres-
sion profile differentiating high quality euploid blastocysts meeting
morphokinetic milestones from inferior quality blastocysts with poor TE
and inner cell mass.

CONCLUSIONS: We are able to establish embryo sex and a preliminary
ploidy count through gene expression analysis of whole embryos. We have
also identified a gene set we believe to be related to embryo quality. Further
analysis of the human embryo transcriptome is fundamental to gaining a
deeper understanding of the mechanism by which an embryo develops and
ultimately establishes pregnancy.

Supported by: PGS was provided by Good Start Genetics
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OOCYTETELOMERASE LEVELSCORRELATEWITH
BLASTOCYST DEVELOPMENT. J. D. Kort,a

A. Garbuzov,b J. Arand,c B. Behr,a S. Artandi.b aStanford
Fertility and Reproductive Medicine Center, Stanford, CA;
bHematology, Stanford University, Stanford, CA; cPediatrics Cancer
Biology, Stanford University, Stanford, CA.

OBJECTIVE: To determine if telomerase is present and transcribed in
oocytes, and understand the clinical significance of variations in levels.
DESIGN: Prospective observational.
MATERIALS AND METHODS: A telomerase reverse transcriptase

(TERT)-Tomato knock-in reporter mouse line was used in accordance
with institutional guidelines. TERT-Tomato and WT mice were injected
according to a standard superovulation protocol. 14 hours after hCG in-
jection mice were sacrificed and cumulus oocyte complexes (COC) were
removed from oviducts. The cumulus was removed and oocytes were
observed for TERT-Tomato signal using fluorescent microscopy. To vali-
date the fidelity of the TERT-Tomato reporter, RNAScope, an RNA in
situ hybridization (RNA-ISH) protocol was used to fluorescently detect
mTERT RNA. For the second phase of the experiment, epididymal
mouse sperm was obtained and capacitated for 1 hour before placing
into culture with COCs obtained from TERT-Tomato mice. After 6
hours, the sperm and cumulus cells were removed, and the oocytes
were placed in culture in a live cell imaging system for 120 hours.
Brightfield and fluorescent images were obtained immediately and
then every 5 hours. Embryo development was assessed by review of
the brightfield images by an embryologist blinded to the TERT-Tomato
results. Any Gardner expansion gradeR3 blastocysts were considered
good blastocysts. The TERT-Tomato signal for each oocyte was deter-
mined using Image J software, correcting for background fluorescence
using the equation: Oocyte signal¼ Integrated density - (area of selected
cell x background fluorescence). Signal values were converted to
Z-scores for comparison between runs. Chi-squared and ANOVA were
used for analysis.
RESULTS: All 17 TERT-Tomato mature oocytes possessed TERT-tomato

signal with fluorescent imaging. No WT control oocytes demonstrated
signal. After applying the RNA-ISH protocol, mTERTwas detectable in oo-
cytes with fluorescent imaging validating the initial findings. Among the 49
oocytes which were fertilized and observed in culture, the quartile of oocytes
with greatest TERT-tomato signal were significantly more likely to develop
into a good blastocyst than the quartile with the lowest signal (53.8% vs.
15.3%, p¼0.04). The mean TERT-tomato signal among oocytes which
became good blastocysts was significantly higher than oocytes which did
not (z-score 0.33 vs. -.23, p¼0.05). Signal was detected at all stages of early
embryo development.
CONCLUSIONS: This is the first study to demonstrate the presence and

expression of telomerase in mature oocytes and early embryos. Oocytes
with greater telomerase are significantly more likely to develop into a
good blastocyst, suggesting the importance of telomere lengthening in early
development. Additional study is needed to replicate these findings in human
gametes and embryos.
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THEMECHANICS OFANEUPLOIDY: CHROMOSOME
STRUCTURE AND PATIENT AGE. C. Briton-Jones,a

L. Sekhon,a J. A. Lee,a J. Feuerstein,b R. A. Moschini,a

M. Duke,a A. B. Copperman.c aReproductiveMedicine Associ-
ates of New York, New York, NY; bTouro College of Osteopathic Medicine,
New City, NY; cObstetrics and Gynecology, RMANY-Mount Sinai, New
York, NY.

OBJECTIVE: The mechanical association of chromosomal formation to
patient age remains poorly understood. Previous studies have been unable
to fully investigate the age-aneuploidy dynamic due to most aneuploidies be-
ing lethal to embryonic development prior to implantation. Comprehensive
chromosomal screening (CCS) of blastocysts allows for previously unobtain-
able insight into the biology of aneuploidy. This study investigated aneu-
ploidy in embryos derived from autologous oocytes to better understand
the chromosome specific influences of patient age on the mechanisms of
aneuploidy.
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DESIGN: Retrospective.
MATERIALS AND METHODS: All patients undergoing autologous

IVF cycles with embryonic aneuploidy screening by targeted compre-
hensive chromosome screening (qPCR) or next generation sequencing
(NGS) from January 2012 to February 2017 were included. Donor
oocyte IVF cycles and translocation carriers were excluded. Trophecto-
derm cells, obtained via blastocyst (day 5 to 7) biopsy, underwent CCS.
Patients were segregated by the proportions of embryos that showed
aneuploidy for a specific chromosome and age (<35 and R35 years
old (YO)). Affected chromosomes were grouped by size (A-C: large
(chromosomes 1-12, X); D-G: small (chromosomes 13-22, Y) and
centromere position, using standard karyotype criteria. Chi-square test
was used to determine statistical significance where P<0.05.

RESULTS: A total of 6751 blastocysts from 1244 patients were analyzed
using qPCR or NGS for detection of chromosomal aneuploidy (Table 1).
Aneuploid embryos derived from women <35 YO had a 48.1% incidence
of chromosomal loss or gain in the A, B and C group chromosomes as
compared to 40.8% in women R35 (p¼ 0.03). When comparing chromo-
some gains of aneuploidy, women < 35 had 27.38% errors in the A+B+C
chromosomes as compared to 21.6% in womenR 35 (p¼0.012). In women
<35, 44.8% of the aneuploid embryos showed errors in the smaller chromo-
some groups: D, E, F and G; compared to 54.7% in womenR 35 (p¼0.007).

Table 1. Proportion of aneuploid embryos and chromosomal specific

aneuploidy by chromosome group.

Under
35 years old

Over
35 years old p-value

Patients 427 817 NS
Embryos biopsied 2910 3841 NS
Proportion aneuploid 28.9 43.4 NS
Proportion of aneuploidy

affecting groups A-C
48.1 40.8 0.05

Proportion of aneuploid
affecting groups D-G

44.8 54.7 0.01

Proportion of aneuploid
gains affecting groups A-C

27.4 21.6 0.01

Proportion of aneuploid
losses affecting groups A-C

20.7 19.2 NS

CONCLUSIONS: This study is first to characterize different chromosomal
patterns of aneuploidy in blastocyst stage embryos. Aneuploid embryos
derived from women <35 have a higher proportion of errors in the larger
chromosomes whereas women R35 are more likely to contain errors in
the smaller chromosomes. The findings supports a theory proposed by
Lamb et al (2005) that telomeric exchanges resulting in aneuploidy are
more common in younger women and pericentromeric exchanges are more
common in older women.
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NRF2 REGULATES FEMALE GERM CELL MEIOSIS
INITIATION. X. Qiu B. Yao. Nanjing Jinling Hospital,
Nanjing, China.

OBJECTIVE: Meiosis initiation of the female germ cell is
critical for primordial follicle formation and ovarian reserve. Nuclear factor
E2-related factor 2 (Nrf2) is a vital transcriptional factor for antioxidation.
However, little is known about the role of Nrf2 in female fertility. Our aim
of this study was to investigate the effect of Nrf2 on meiosis initiation and
early oogenesis, hoping to find a new way to improve ovarian reserve.

DESIGN: CD-1 mice were maintained in a temperature- and light-
controlled facility with free access towater and food.Mating was timed over-
night and the appearance of the vaginal plug was considered as E0.5 in the
next morning. Female genital ridges (GRs) were collected from E11.5 to
E14.5 fetal mice. GRs were either used directly to analyzed Nrf2 expression
or incubated with inhibitors for 48 h to test the effect of Nrf2 on meiosis initi-
ation and cell cycle. After additional culture with normal medium, the effect
of Nrf2 on oocyte progression and primordial follicle formation was tested.

Then, p53 inhibitor was used to analyzed the effect of p53-p21 pathway in
this process by retesting the above indexes.
MATERIALS AND METHODS: Brusatol was used as Nrf2 inhibitor,

while PFTa as p53 inhibitor. mRNA and protein levels of genes were tested
by real-time PCR and western blot, respectively. Meiotic prophase I stages of
oocytes were evaluated by oocyte cytospread. The expression pattern of Scp3
was used as a marker of different oocyte progression stages. Serial paraffin
section and HE staining was used for the analysis of primordial follicle
formation.
RESULTS: Consistent with the previous study1, Brusatol was also

confirmed as an effective inhibitor of Nrf2 in GR, as protein level of Nrf2
and mRNA levels of the downstream factors were all inhibited by Brusatol.
Nrf2 was dynamically expressed in E11.5-14.5 GR, and reached peak in
E12.5, suggesting Nrf2 might be involved in meiosis initiation. Inhibiting
the expression of Nrf2 with Brusatol downregulated mRNA levels of meiosis
genes (Stra8, Scp3, Dmc1, Dazl, Rec8), changed the expression of cell cycle-
related genes (p53, p21, cyclin E), delayed oocyte progression in lepetotene,
and decreased the number of primordial follicles. Further studies showed the
effect of Brusatol on meiosis initiation and follicle formation was signifi-
cantly rescued by the addition of p53 inhibitor.
CONCLUSIONS: Nrf2 regulated meiosis initiation and early oogenesis in

female germ cell via p53-p21 pathway.
Reference:
1. Hu X, Roberts JR, Apopa PL, et al. Accelerated Ovarian Failure

Induced by 4-Vinyl Cyclohexene Diepoxide in Nrf2 Null Mice. Mol
Cell Biol 2006; 26:940-54.

Supported by: This work was supported by the State Key Development
Program for Basic Research of China (2013CB945200), the National Natural
Science Foundation of China (81503655).

P-122 Tuesday, October 31, 2017

THE WIDELY USED REVERSE TRANSCRIPTASE IN-
HIBITOR, ZIDOVUDINE (AZT), ALTERS MICRO RNA
(MIRNA) EXPRESSION IN PREIMPLANTATION
MOUSE EMBRYOS. R. A. Radjabi, P. A. Navarro,
F. H. Wang, L. Robinson, Jr., R. Pimentel, D. L. Keefe. New York Univer-
sity Langone Medical Center, New York, NY.

OBJECTIVE: Zidovudine (AZT) is a reverse transcriptase inhibitor used
widely to prevent perinatal transmission of HIV. In mice, AZT disrupts early
embryo development and prevents telomere elongation. miRNA’s are small
non-coding RNA’s that regulate gene expression post-transcriptionally and
play important roles during early development, aging and cellular senes-
cence. miRNAs also control the function of telomeres in cancer. While miR-
NA’s and telomeres are known to play important roles during early
development, no studies have evaluated the impact of AZT on miRNAs in
mammalian embryos. To further characterize the effects of AZTon early em-
bryos, we profiled miRNA expression, focusing on a number of miRNA’s
(let-7a, miR-34a, miR-1247 and miR-762) previously associated with telo-
mere homeostasis.
DESIGN: Experimental study.
MATERIALS ANDMETHODS: In vivo fertilized mouse zygotes (n¼72)

were cultured in vitro with three different media: 1. KSOM (n¼38), 2. KSO-
M+AZT 1mM (n¼39), and 3. KSOM+AZT 10mM (n¼27). The concentra-
tions of AZT were selected to approach those obtained in patients taking
AZT to prevent perinatal HIV transmission. After 48 hours in culture, embryo
quality was evaluated. miRNAs were extracted frommetaphase II mouse oo-
cytes or embryos cultured for 48h in control or AZT-containing media. Taq-
Man RT-qPCR was used to measure expression of the miRNAs let-7a, miR-
34a, mirR-762 and miR-1247. The effects of AZT 1 mM and AZT 10 mM on
miRNA expression in embryos relative to control embryos were measured.
All measurements were done in triplicate and multivariable regression anal-
ysis determined the association of each miRNAs with AZT treatment, by us-
ing the delta delta CT method, to test the difference of differences, using
expression of the housekeeping gene, sno 135, as an internal control.
RESULTS: Let-7a miRNA expression was significantly downregulated

(p<0.05), while miR-1247 (p<0.05) was significantly upregulated by expo-
sure of 1mM AZT to preimplantation embryos. Mir-34a (p<0.05) and miR-
762 (p<0.01) were significantly upregulated by AZT 10 mM. We also
observed a significant upregulation of miR-1247 (p<0.05) in 1mM AZT
treated embryos. However let-7a miRNA expression remained unchanged
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in 10 mMAZT treated embryos, while miR-34a change was not significant in
the 1mM AZT treatment group.

CONCLUSIONS: AZT, which disrupts early development and inhibits
telomere elongation in early embryos, alters expression of a number of
miRNAs previously shown to regulate telomere dynamics. Our results
also show AZT increases expression of mir34a, which is known to be
an inhibitor of totipotency. The relationships among telomere length,
miRNA expression, and embryo development need further investiga-
tion, both to identify potentially long term effects of prenatal exposure
to AZT, and to elucidate the biology of early human development.
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BIOCOMPATIBLENANOPARTICLEPLGAISANOBLE
SAFE DELIVERY SYSTEM FOR EMBRYO DEVELOP-
MENTAND NEXT GENERATIONS. H. Song,a Y. Kim,a

J. Park,a M. Park,a S. Lyu,b Y. Koh,b J. Heo,b D. Lee,a

K. Park.a aBiomedical Science, CHAUniversity, Seongnam, Korea, Republic
of; bFertility Center of CHA Gangnam Medical Center, CHA University,
Seoul, Korea, Republic of.

OBJECTIVE: Nano-sized particles (NPs) of various materials have
been extensively utilized as therapeutic and diagnostic agents, drug de-
livery systems and biomedical devices. Previous studies showed that
biodegradable poly (Poly lactic-co-glycolic acid) (PLGA) NPs com-
plexed with cationic polymer of poly (ethyleneimine) (PEI) (PEI-
PLGA NPs) are non-toxic and biocompatible, and are suitable for in
vivo gene delivery applications. However, it has not been investigated
whether NPs are practically usable to deliver nucleotides or proteins
to mammalian oocytes and embryos. Furthermore, toxicity of these
nanoparticles to embryo development and further reproduction has
not been paid attention.

DESIGN: We evaluated reproductive toxicity of PEI-PLGA NPs as a new
delivery system to mammalian embryos.

MATERIALS AND METHODS: A superovulation regime was given to
immature female mice to induce ovulation. The embryos at various stages

were flushed from oviducts or uteri and cultured in KSOM. Embryos were
treated with TRITC-labeled PEI-PLGA NPs (110�10 nm size) in serum-
free media. The images were acquired using a confocal laser scanning
microscope. TUNEL assay and OCT4 immunostaining were performed to
investigate apoptosis and the number of inner cell mass (ICM) at blastocyst
stage after 2-cell embryos were treated with PEI-PLGA NPs. Two-cell
embryos exposed to TRITC PEI-PLGA NPs were transferred into pseudo-
pregnant mice to evaluate post-implantation development and live birth of
embryos exposed to NPs. Genetic and morphologic characteristics of live
pups were evaluated and long-term toxicity of NPs in reproduction was
also examined.
RESULTS: Time-lapse confocal microscopic images showed that TRITC

fluorescence quickly accumulated and the maximum levels were detected
within 60 min after NPs treatment. Treatment of TRITC PEI-PLGA NPs
for 4 h in serum free condition was enough to visualize successful delivery
of NPs into oocytes and embryos and did not compromise embryo develop-
ment to the blastocyst stage. Furthermore, treatment of TRITC PEI-PLGA
NPs did not have any significant effect on apoptosis and the number of
ICM. Two-cell embryos transferred into recipients after NP exposure were
born healthy without any distinct morphologic and genetic abnormalities.
They showed normal growth rates and regular reproductive cycles, and pro-
duced similar number of pups.
CONCLUSIONS: PEI-PLGA NPs can be used to develop a new safe car-

rier to introduce exogenous materials into mouse embryos without apparent
toxicity.
Supported by: This work was supported in part by grants from the National

Research Foundation of Korea (NRF) grant funded by the Korea government
(MEST) (NRF-2015R1A2A2A01006714) and from the Korea Health Tech-
nology R&D Project through the Korea Health Industry Development Insti-
tute (KHIDI), funded by theMinistry of Health&Welfare, Republic of Korea
(HI17C1133).

P-124 Tuesday, October 31, 2017

ZIDOVUDINE INHIBITS TELOMERE ELONGATION,
INCREASES THE TRANSPOSABLE ELEMENT LINE-
1 COPY NUMBER AND COMPROMISES MOUSE EM-
BRYO DEVELOPMENT. P. A. Navarro,a,b F. H. Wang,b

L. G. Robinson,b R. N. Pimentel,b R. A. Radjabi,b Y. G. Kramer,b

D. L. Keefe.b aOb/Gyn, Faculty ofMedicine of Ribeir~ao Preto, USP, Ribeirao
Preto, Brazil; bOb/Gyn, NYU, New York, NY.

OBJECTIVE: Millions of pregnant, HIV-infected women take reverse
transcriptase inhibitors, such as zidovudine (AZT), during pregnancy to pre-
vent perinatal transmission of HIV. Yet little is known about the effects of
AZT on embryo development. Reverse transcription plays important roles
in early development, including regulation of telomere length (TL) and activ-
ity of transposable elements (TE). Sowe evaluated the effects of AZTon em-
bryo development, TL, and copy number of an active TE, Long Interspersed
Nuclear Element 1 (LINE-1), during early development in a murine model.
DESIGN: Experimental study.
MATERIALS AND METHODS: Morphology, TL, and LINE-1 copy

number(CN) were measured in metaphase II oocytes and embryos
from B6C3F1/B6D2F1 mice. Mouse zygotes were cultured for 48h in
KSOM with no AZT (n¼45), AZT 1mM (n¼46) or 10mM (n¼48). TL
and LINE-1 CN were measured by single-cell quantitative PCR. The
percentage of morulas at 48hrs was compared among groups by Fisher’s
Test. TL and LINE-1 CN were compared by Kruskal-Wallis’ Test and
Dunn’s Post-Test.
RESULTS: Exposure to AZT 1mM or 10mM significantly impairs early

embryo development (controls: 86.7% morula vs. AZT 1mM: 63% morula
vs. AZT 10mM: 33.3% morula; p<0.01). TL elongate from oocytes
(n¼28; median: 1.00, lower quartile (LQ): 0.58/ higher quartile (HQ):
1.78) to control embryos (n¼17; 1.56, LQ:0.41/HQ:2.19; p¼0.0014). AZT
1mM prevents normal telomere elongation: TL in AZT 1mM embryos
(n¼21; 1.43, LQ:1.01/HQ:1.83) is shorter than in control embryos
(p¼0.04). LINE-1 CN increases during early development being signifi-
cantly lower in oocytes (n¼28; 2.14, LQ:0.63/HQ:2.74) than control em-
bryos (n¼21; 3.13, LQ:2.61/HQ:3.75; p¼0.0002). AZT 1mM increases
LINE-1 CN (n¼21; 3.55, LQ:3.2/HQ:4.3) compared to oocytes (p¼0.001),
controls (p¼ 0.026), and AZT10mM embryos (n¼24; 2.84, LQ: 2.49/HQ:
3.5; p¼0.005).
CONCLUSIONS: AZT at concentrations approaching those used to pre-

vent perinatal HIV transmission compromises mouse embryo development,
prevents telomere elongation and increases LINE-1 copy number after 48
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hours treatment. The impact of these effects on the trajectory of aging of chil-
dren exposed to AZT early during development merits further study.
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THE EFFECTS OF DIHYDROTESTOSTERONE ON
MOUSE EARLY EMBRYONIC DEVELOPMENT
. N. R. Chappell, H. Sangi-Haghpeykar, W. E. Gibbons,
C. S. Blesson. Obstetrics and Gynecology, Baylor College
of Medicine, Houston, TX.

OBJECTIVE: To determine the effects of androgens on the preimplanta-
tion embryo.

DESIGN: Animal Study.
MATERIALS AND METHODS: Dihydrotestosterone (DHT) was the

androgen chosen for this study as it is not aromatizable to estrogen, and there-
fore has well preserved androgenic actions. Cryopreserved single cell mouse
embryos were thawed and placed at random in each treatment group, with a
single embryo per well in 25 ml of KSOM media. Embryos were cultured in
KSOM media without phenol red containing physiologic (100 ng/Ml; n¼63
embryos) and supra-physiologic (1000 ng/Ml; n¼61 embryos) doses of DHT
or vehicle treated controls (n¼57 embryos). Embryos were grown for 120
continuous hours under time lapse microscopy using an Embryoscope. The
primary outcome was time to blastulation, and secondary outcomes included
time to 2 cell, 3 cell, 4 cell, 5 cell, 6 cell, 8 cell, 9 cell, morula, starting blas-
tulation and expanded blastocyst. Additionally, overall blastulation rate per
group was compared. Statistics were evaluated using ANOVA.

RESULTS: There were no significant differences in the primary endpoint
or any of the secondary endpoints of the study as the embryos in all three
groups developed at very similar rates. The overall blastulation rate was
>95% for each group.

CONCLUSIONS: The effects of androgens in various developmental pa-
rameters are well known. Androgen acts through androgen receptor (AR) as
well as via various non-traditional modes that do not involve the AR.
Although literature shows that AR is not expressed in themouse embryo until
after implantation, at approximately day 12.5 post coitus, we aimed to
explore if non-traditional androgen action contributes to embryo develop-
ment. Our morphokinetic analysis demonstrates that neither physiologic
nor supra-physiologic levels of androgens alter the rate of embryonic growth
in the preimplantation phase. Studies are currently ongoing investigating the
role of androgens on the oocyte prior to fertilization as well as androgens on
the embryo in the post-implantation stages.
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TOWARD CLINICAL USE OF MITOCHONDRIAL
REPLACEMENT THERAPY. C. Fischer,a R. Prosser,b

K. Engelstad,a R. Lobo,c M. V. Sauer,b D. Egli.d aColumbia
UniversityMedical Center, NewYork, NY; bOb/Gyn, Columbia
University, New York, NY; cColumbia University College of Physicians and
Surg, New York, NY; dColumbia University, New York, NY.

OBJECTIVE: Mitochondrial DNA mutations transmitted maternally
within the oocyte cytoplasm often cause life-threatening disorders. Here
we demonstrate the use of nuclear genome transfer between unfertilized oo-
cytes of two participants to prevent the transmission of mitochondrial muta-

tions. Our objectives are to standardize the MRT allowing it to become
routine clinical practice as well as to determine the best sequence and timing
of the MRT manipulation process.
DESIGN: Research protocol.
MATERIALS AND METHODS: There are two arms of this research

protocol: research laboratory based and clinical practice. Both arms
undergo similar MRT steps, however the research arm oocytes and sub-
sequent MR embryos were generated as we refined and standardized
the MRT protocol. The research laboratory arm consists of healthy do-
nors who underwent ovarian stimulation with subsequent oocyte
retrieval. The retrieved oocytes were either cryopreserved for future
use or used immediately for nuclear genome transfer. The donor oo-
cytes underwent nuclear transfer by our standard protocol, which con-
sists of a 3 part manipulation: enucleation, nuclear transfer, and ICSI.
The nuclear fusion was completed by an electrical pulse either before
or after ICSI, representing two separate cohorts to determine the best
sequence of this step. The MR embryos were evaluated the following
day for fertilization and cultured for 5 days at which point the embryo
development was assessed. The mitochondrial heteroplasmy was deter-
mined in all MR embryos and cell lines using qPCR. Clinical arm: Pa-
tients with known mitochondrial mutations are being recruited. They
will undergo ovarian stimulation, oocyte retrieval, and MRT with
haplotype matched donor oocytes. The created MR embryos will be
cultured to blastocysts, biopsied for ploidy, and a heteroplasmy exper-
iment will be carried out. We anticipate full recruitment by summer
2017. All participants had mitochondrial genomic sequencing and hap-
lotyping completed.
RESULTS: Successful nuclear transfer using fresh and cryopreserved oo-

cytes resulting in 6 MR stem cell lines from our research arm. Successful
fusion with electrical pulse and subsequent fertilization by ICSI leading to
creation of blastocysts in our research arm. The data in the clinical arm is still
being determined at this time.
CONCLUSIONS: MRT is a viable treatment for patients affected by mito-

chondrial disease. Here we demonstrate the first attempt at developing this
novel treatment modality within the United States.
Supported by: New York Stem Cell Foundation
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HISTONE MODIFICATIONS ARE INVOLVED WITH
CHROMOSOME CHAOS IN ADVANCED MATERNAL
AGE HUMAN BLASTOCYSTS. B. R. McCallie,a,b

S. McCormick,a D. K. Griffin,b W. B. Schoolcraft,a

M. Katz-Jaffe.a aColorado Center for Reproductive Medicine, Lone Tree,
CO; bSchool of Biosciences, Canterbury, United Kingdom.

OBJECTIVE: Mosaic variegated aneuploidy (MVA) is an autosomal
recessive disorder that is characterized by mosaic aneuploidies involving
multiple different chromosomes across numerous tissue types. These aneu-
ploidies typically consist of numerous trisomies and monosomies and are
caused by mutations in four spindle checkpoint genes: BUB1B, BUB3,
CEP57, and MAD2L1. Epigenetic histone modifications are known to influ-
ence chromatin structure and are critical in cell cycle progression and cell
fate, including the histone-modifying enzyme, MSK2. The objective of
this study was to determine if spindle checkpoint gene variants or expression
levels of a histone-modifying enzyme are the cause of chromosome chaos
(R3 chromosome errors) in human IVF blastocysts.
DESIGN: Research study.
MATERIALS AND METHODS: DNA extracted from human trophec-

toderm biopsies was tested for comprehensive chromosome screening
including: euploid controls (n¼13), trisomy 22 (n¼5), trisomy 15
(n¼8), young chaotic (maternal age <35 years old; n¼13) and old
chaotic (advanced maternal age, AMA >40 years old; n¼13). Library
preparation was performed using the TruSeq� Custom Amplicon
Low Input Kit (Illumina) followed by DNA sequencing (Illumina
MiSeq�). Reads generated were mapped to the human genome
(hg19) and variants were analyzed using Integrative Genomics Viewer
software (IGV 2.3, Broad Institute). Gene transcription was assessed
using qPCR relative to the house keeping gene, PPIA; and analyzed
with REST� statistical software (Qiagen), significance at P<0.05.
RESULTS: Targeted sequencing detected variants in all four spindle

checkpoint genes: BUB1B, BUB3, CEP57, and MAD2L1. None of the
identified sequence variants were considered clinically significant. CEP57
contained the highest number of variants (n¼6), while MAD2L1 showed
the closest similarities in regards to chromosome complement (n¼1
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variant). Screening of the four spindle checkpoint genes across the IVF
blastocyst groups failed to identify any variant that distinguished chromo-
some chaos or chromosome constitution. In contrast, MSK2 expression
levels were significantly reduced in old chaotic blastocysts compared to
euploid controls, trisomy and young chaotic blastocysts (P<0.05),
revealing a potential mechanism for chromosome chaos in AMA human
blastocysts since reduced MSK2 expression has been shown to prevent
the localization and function of cell cycle progression proteins, resulting
in aneuploidy generation.

CONCLUSIONS: Taken together, these data suggest that epigenetic his-
tone modifications which can influence chromatin structure, not spindle
checkpoint genes involved in MVA, are associated with the mechanism
responsible for chromosome chaos in human blastocysts from AMA infertile
patients. Understanding the requirements for normal mitotic chromosome
segregation during embryonic development may be applied to clinical im-
provements in ART.
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ASSESSMENT OF DNA METHYLATION IN HUMAN
EMBRYOS. X. Tao,a Y. Zhan,a K. Scott,a R. T. Scott,
Jr.,b E. Seli.c aFEC, Basking Ridge, NJ; bIVI/RMA, Thomas
Jefferson University, Basking Ridge, NJ; cYale University,
New Haven, CT.

OBJECTIVE: DNA methylation is a fundamental epigenetic control
mechanism that occurs by the addition of methyl (CH3) groups to cyto-
sine residues and guides differentiation during embryonic development.
We hypothesized that alterations in methylation profile could provide
biomarkers of embryo viability and aimed to establish and validate
DNA methylome analysis in human embryo trophoectoderm (TE)
biopsies.

DESIGN: Experimental study.
MATERIALS ANDMETHODS: Phase 1 - Validation of the Methodol-

ogy 5-cell samples isolated from human fibroblast cell line (Coriell
00323) were lysed. Genomic DNA (gDNA; 2 ug) was purified from
the same culture to serve as a gold standard. Bisulfite conversion was
performed on cell lysates or gDNA using the EZ DNA Methylation-
Direct Kit (Zymo). Unmethylated E. coli and methylated pUC19 DNA
were added as negative and positive controls, respectively. Methylome
sequencing libraries were constructed using the TruSeq DNA Methyl-
ation Library Prep kit (Illumina) with 18 cycles of amplification.
Sequencing was performed on Illumina HiSeq 2500 with paired-end
150 bp reads, and sequencing reads were aligned to human genome
reference using Bismark software. Duplicates were removed, uncon-
verted reads were filtered, and genome-wide cytosine methylation at sin-
gle base resolution was determined. Phase 2 - Evaluation of human
embryos: 10 previously diagnosed and cryopreserved aneuploid embryos
were re-biopsied at 2 distinct TE regions and evaluated using the vali-
dated method developed in phase I. Five embryos were from young pa-
tients (<35) and 5 embryos were from older patients (R38). The
methylome profiles were evaluated for correlation within the same em-
bryo and between the two age groups. Whole chromosomal aneuploidy
was predicted by calculating the fraction of read count from each chro-
mosome.

RESULTS: Phase I - The unmethylated E.coli and methylated pUC19
DNA controls showed 1<% and >98% methylation rate, respectively,
confirming efficient bisulfite conversion. CpG methylation rate of
>60% was detected in 5-cell samples, consistent with the rate observed
in gDNA from the same culture. The CpG coverage was �20-30% in 5-
cell samples and >60% in gDNA. Phase II - Analysis revealed that
>20% CpG sites were methylated in TE samples, consistent with previ-
ous studies using animal embryos. The similarity of overall methylation
rate within each embryo was significantly higher than unrelated embryos
(p¼0.0015), and the overall percent methylation did not differ between
age groups (p¼NS). Whole chromosomal aneuploidy prediction showed
100% consistency with previous aneuploidy diagnosis. The gender of
embryo was also predicted correctly by methylation level of sex chromo-
somes.

CONCLUSIONS: This study established the validity of simultaneous
aneuploidy assessment and DNA methylome analysis from human embryo

TE biopsies, providing a foundation for the development of epigenetic bio-
markers of reproductive competence.
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OOCYTES FROM HEALTHY DONORS DELAY
EMBRYO CLEAVAGE TO REPAIR DNA. M. Esbert,a

A. Pachecho,b S. R. Soares,c D. Amoros,d M.Meseguer.e aEm-
bryologist- IVI Barcelona, Barcelona, Spain; bBiologist- IVI
Madrid, Madrid, Spain; cGynecologist- IVI Lisboa, Lisboa, Portugal; dBiol-
ogist, IVI Barcelona, Barcelona, Spain; eEmbryologist- IVI Valencia, Valen-
cia, Spain.

OBJECTIVE: Controversy still exists regarding the developmental po-
tential of embryos derived from spermatozoa with a high rate of DNA
fragmentation (sDNAf). Spermatozoa have no mechanism to repair
sDNAf, and the ability of the oocyte to repair such damage depends
not only on their level and type, but also on the competence of the
oocyte. Increasing maternal age is associated with a reduction in the
oocyte repairing capacity.
The aim of this study is assessing the association between sDNAf and em-

bryo morphokinetics and the influence of oocyte quality on said relationship.
DESIGN: Retrospective, cohort study.
MATERIALS AND METHODS: This study includes 971 embryos from

135 consecutive ICSI cycles (77 cases with own oocytes, 58 with donated
ones) which development was assessed by time-lapse imaging (Embryo-
Scope�) until D+5. The same fresh ejaculated samples used to perform
ICSI were analyzed by TUNEL. Nomenclature and annotation of embryo
developmental events were done following proposed guidelines (1) and
grading of embryos was performed according to a validated classification al-
gorithm (2).
RESULTS: Mean sDNAf was 14.30�10.52%. The origin of the oo-

cytes was not related with sDNAf. Mean age of the oocyte donors and
the patients using their own oocytes was 25.71�4.23 and 36.91�4.46,
respectively.
The effect of sDNAf on the timings of embryo cleavage was analyzed

converting that continuous variable into a categorical one by dividing it
into groups defined by quartiles. Interestingly, embryos derived from
donated oocytes showed slower divisions in the upper sDNAf quartile.
The difference was statistically significant for tPB2, tPNa, t2, t3, t4,
t5, t6 and t7. These findings were not observed in embryos generated
from own patients’ oocytes.
The blastocyst arrival rate was 63.0% and the good quality embryo rate

(calculated as transferable and frozen embryos divided per the number of zy-
gotes) was 45.49%. Neither of the parameters was related to the levels of
sDNAf reported.
When embryos were classified according to morphokinetics parameters,

274 were categorized as A, 110 as B, 118 as C, 117 as D and 337 as E.
Mean sDNAf was independent of the category.
Overall, the percentage of fertilization, pregnancy rate, implantation rate

and miscarriage rate were 78.60%, 61.42%, 44.09% and 10.24%, respec-
tively. Outcomes were unaffected by the sDNAf, no matter the source of
the oocytes.
CONCLUSIONS: Although embryo quality and clinical outcomes

were unaffected by sDNAf, embryos generated from donated oocytes
displayed significantly slower timings of cleavage when inseminated
by spermatozoa in the upper quartile of SDNAf. To our knowledge,
this is the first study suggesting that oocytes from donors can alter em-
bryo morphokinetics parameters when spermatozoa have high DNA
fragmentation, a phenomenon that may be related to the process of
DNA repair.
References:
1. Ciray HN, Campbell A, Agerholm IE, Aguilar J, Chamayou S, Es-

bert M, Sayed S; Time-Lapse User Group. Proposed guidelines on
the nomenclature and annotation of dynamic human embryo
monitoring by a time-lapse user group. Hum Reprod. 2014
Dec;29(12):2650-60.

2. Basile N, Vime P, FlorensaM, Aparicio Ruiz B, Garc�ıa Velasco JA, Re-
moh�ı J, Meseguer M. The use of morphokinetics as a predictor of
implantation:a multicentric study to define and validate an
algorithm for embryo selection. Hum Reprod. 2015 Feb;30(2):276-83.
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DOES THE BLASTOCYST COLLAPSE RESPOND TO
A BIOLOGICAL NEED? THE ANALYSIS OF 1,952
EMBRYOS BY TIME-LAPSE CAN GIVE AN
ANSWER. M. Esbert,a A. Marconetto,a S. R. Soares,b

M. Quera,a J. Molina,a M. Florensa,a A. Ballesteros,c M. Meseguer.d
aIVF Laboratory, IVI Barcelona, Barcelona, Spain; bGynecological Unit,
IVI Lisboa, Lisboa, Portugal; cGynecological Unit, IVI Barcelona, Barce-
lona, Spain; dIVF Laboratory, IVI Valencia, Valencia, Spain.

OBJECTIVE: Blastocyst collapse, its shrinking determined by the efflux
of blastocoel fluid through loose cell bindings, has been related to lower im-
plantation potential, though its reversibility is documented. Unsuccessful
spontaneous hatching is also a determinant of implantation failure and has
been described as more likely to occur in the presence of hardened ZP.

The objective of this study is to assess the impact of the performance of
assisted hatching on the frequency of embryo collapse.

DESIGN: This is an observational cohort study of 787 consecutive ICSI
cycles (75 of them with PGS analysis and 712 without PGS) performed be-
tween December 2013 and March 2016 in a university-affiliated infertility
clinic.

MATERIALS AND METHODS: All the embryos (n¼1952) were moni-
tored by time-lapse microscopy (EmbyoScope�, Vitrolife) until day 5 of
development. On day 3, laser assisted hatching (AH) was performed and
one cell was aspirated from the 321 embryos from PGS cycles. PGS indica-
tions were: advanced maternal age (AMA; n¼44); male factor (N¼13); im-
plantation failure (N¼10); recurrent miscarriage (N¼4); previous
chromossomopathy (n¼2) and abnormal karyotype (n¼2).

RESULTS: A total of 308 blastocysts collapsed (15.8%). Of those, 88.0%
displayed 1 episode of collapse, 9.4% displayed 2 of them, 2.3% presented 3
of them and 0.3% collapsed 4 times.Embryos artificially hatched (PGS em-
bryos) collapsed less frequently (10.9%) than those with an intact ZP
(16.7%)(p¼0.009). As expected, patients enrolled in cycles with PGS anal-
ysis were older than the others (39.7�3.5 vs. 36.4�3.5) (p¼0.000). Chromo-
somally normal embryos underwent collapses as frequently as the abnormal
ones (10.5% vs. 11.2%, respectively).

CONCLUSIONS: To our knowledge, this is the first study relating ZP
hatching and the frequency of blastocyst collapse: ZP drilled embryos
collapse less, despite deriving from patients with a worse prognosis. Interest-
ingly, AMA patients are reported to have harder ZP. A possible association
between unsuccessful hatching, embryo collapse and implantation failure
is suggested by these findings.

Supported by: This work was supported by the Spanish Ministry of Econ-
omy and Competitiveness (PI14/00523) through Instituto de Salud Carlos III
program and the Grant from Fertility Innovation from Merck.
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COMPARISON OF BLASTOCYST ANEUPLOID RATE
AMONG SINGLE-STEP MEDIA FOR HUMAN
ART. W. A. Wun,a Z. Liu,a T. V. Pham,a G. M. Grunert,b

S. Chauhan,c L. Schenk,b R. Mangal,b E. Kovanci,b

R. D. Dunn.d aIVF Lab, Houston Fertility Specialists, Houston, TX; bHous-
ton Fertility Specialists, Houston, TX; cHouston Fertility Specialist, Sugar-
land, TX; dHouston Fertility Speicialists, Houston, TX.

OBJECTIVE: With the development of time lapse image incubator sys-
tem, the demand for single step media has increased. Morbeck et al (2017)

reported the composition and performance of currently 4 commercial avail-
able single-step media are not the same. These single-step media are Global
(GBL; Lifeglobal), G-TL (Vitrolife), CSC (Irvine Scientific) and Sage 1-step
(Origio). Campbell et al (2016) reported G-TL medium gave significantly
lower SAB rate when compared with Global medium. Since aneuploidy is
the main factor responsible for SAB, it brings up a question of ‘‘Does sin-
gle-step media give significant different aneuploidy rates?’’
DESIGN: A prospective study.
MATERIALS AND METHODS: All PGS cases during 1-15/2017 - 4/15/

2017 with more than 4 mature eggs were included in the study. Totally 75
cases in the Global vs. G-TL study and 30 cases in the Global vs. CSC study.
After ICSI, oocytes were split as evenly as possible between Global and G-
TL or Global and CSC. The trophectoderm biopsy was done at expanded
blastocyst stage at day 5 or day 6 or minimum at 3 BB stage. The trophecto-
derm samples sent to Genesis Genetic, Inc. for NGS analysis. General Esti-
mated Equation (GEE) tests used for statistical analysis. The significant level
is defined p<0.05.
RESULTS:

CONCLUSIONS: For the GBL vs. G-TL study, results are similar to
Campbell et al (2016) observation. The results do not support a significant
difference on the aneuploidy rate. For the GBL vs. CSC study, it also shows
no significant difference about the aneuploidy rate. In normal somatic cells,
there exists cell cleavage check points (CCCP) to keep the integrity of genetic
materials. In human embryos, the CCCP begins after embryonic genomic
activation. The hypothesis of this study was that different single- step media
may alter the speed/sensitivity of CCCP and give different aneuploidy rate.
The results of this study does not support the hypothesis. The CCCP seems
a fundamental cellular regulation system which cannot be altered easily.
Reference:
1. DE Morbeck et al: Fertil Steril 2017; 107:1055-1060

A Campbell et al. P-265 ESHRE 2016
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DO EMBRYO TIME-LAPSE PARAMETERS
PREDICT EUPLOID EMBRYO TRANSFER
OUTCOMES?. M. A. Drejza,a J. D. Kort,b B. Behr.b
aPoznan University of Medical Sciences Clinical Hospital,
Poznan, Poland; bStanford Fertility and Reproductive Health Center, Palo
Alto, CA.

OBJECTIVE: To investigate whether time-lapse parameters are predictive
of frozen euploid embryo transfer outcomes in routine clinical practice.
DESIGN: Retrospective chart review.
MATERIALSANDMETHODS: The studywas retrospective chart review

in a single academic fertility centre between July 2016 and February 2017 of
all single euploid frozen blastocyst transfers. All transfers included embryos
analyzed by the Eeva TLM system which classifies embryos as high or low
potential based on the timing of second and third cytokinesis, P2 and P3.
Blastocyst morphology was also used to assess blastocyst quality as good,
fair or poor. A binary logistic regression model was used to determine if a
binary TLM classification system was predictive of implantation and
ongoing pregnancy, independent of maternal age and blastocyst morphology,
for euploid embryos. A serum hCG value >5mIU/ml was considered indic-
ative of implantation, and an ongoing pregnancy was defined as an appropri-
ately growing pregnancy beyond 9 weeks gestation.
RESULTS: The study population consisted of 117 single euploid frozen

embryo transfers (FET) cycles. 71.8% (84/117) resulted in a pregnancy. In
univariate analysis, there was no significant difference in implantation rates
between embryos classified as high and low potential (74.4% vs. 70.2%,
p¼0.63). There was a trend, although not reaching statistical significance,
for higher ongoing pregnancy rates among EEVA high potential embryos
(58.1% vs. 45.9%, p¼0.2) in univariate analysis. After controlling for

Table 1. Comparison of aneuploidy rate among Global, G-TL, and CSC

Medium
GBL vs. G-TL GBL vs CSC

Blast%
(#blast/#fert)

Biopsy %
(#biop/#blast)

Aneup%
(#aneup/#biop)

Blast.%
(#blast/#fert)

Biopsy %
(#biopsy/#blast)

Aneup%
(#aneup/#biop)

Global 55.3% (199/360) 77.4% (154/199) 56.5% (87/154) 49.2% (62/126) 64.5% (40/62) 50% (19/38)*
G-TL or CSC 49.8% (157/315) 75.2% (118/157) 57.6% (68/118) 50% (65/131) 76.9% (50/65) 57.7% (26/45)*
Analysis n.s. n.s. n.s. n.s. P<0.05 n.s.

Blast: blastocyst; fert: fertilized; biop: biopsy; aneup: aneuploidy; *: a few data not available yet.
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maternal age and blastocyst morphology in the regression model, a favorable
TLM classification was not significantly associated with implantation (coeff.
0.2, p¼0.66) or ongoing pregnancy (coeff. 0.47, p¼0.24). Increasing
maternal age was negatively associated with transfer outcomes (Implanta-
tion: Coeff. -0.14, p¼0.03; Ongoing pregnancy: Coeff. -0.13, p ¼0.03).

CONCLUSIONS: Time lapse monitoring classification based on the sec-
ond and third cytokinesis was not predictive of euploid transfer outcomes af-
ter controlling for embryo morphology and maternal age. However,
morphology was not significantly predictive of transfer outcome in this
cohort of euploid blastocysts. Additional morphokinetic parameters should
be investigated to improve embryo selection among euploid blastocysts.
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CORRELATION BETWEEN THE NUMBER OF
CULTURED HUMAN EMBRYOS AND EMBRYO
DEVELOPMENT IN THE WOW CULTURE DISH
SYSTEM. H. Watanabe. Asada Ladies Clinic Medical Cor-
poration, Nagoya, Japan.

OBJECTIVE: The WOW dish (LinKIDTM culture dish; DNP, Japan) has
25 microwells that allows group culture under a single drop of medium.
Through its design, it is possible to manage embryos separately whilst in
group culture. Due to paracrine effects associated with group culture, embryo
culture results have been reported to be improved in animal species such as
the cow and mouse. However, there is scant information on group culture,
and any subsequent effects of theWOWdish used for human embryo culture.
Therefore, in order to clarify the group effect of WOW culture in human em-
bryos, we investigated whether there is any relationship between the number
of cultured embryos and subsequent embryo development.

DESIGN: 7039 embryos from 936 IVF cycles (from September 2014 to
October 2015) where blastocyst culture was performed in WOW dish or
15ml droplet were analyzed.

814 WOW cycles and 122 droplet cycles were each divided into 5 exper-
imental groups according to number of cultured embryos (4-5, 6-10,11-
15,16-20 and 21-25 embryos).

The rates of good quality embryos on culture day3 and day5 (defined as
R3BB, Gardner’s score) were analyzed and compared between WOW and
droplet groups.

MATERIALSANDMETHODS: 2PN embryos which were obtained from
either ICSI or conventional IVF were cultured in WOW (group culture with
60ml single step medium) or a droplet system (single embryo culture with
15ml single step medium) for up to 7 days.

The culture medium was exchanged on day3 and day5 in the droplet
groups, but not in the WOW groups. Chi-square and Cochran-Armitage tests
were used for statistical analysis.

RESULTS: The rates of good quality embryos on Day 3 in groups 4-5, 6-
10,11-15,16-20 and 21-25 between WOW and droplet groups were 22.8%
versus 23.9%, 22.2% versus 17.3%, 25.4% versus 18.3%, 33.7% versus
23.8%, and 33.8% versus 13.1%, respectively. The rates of good quality blas-
tocysts on Day 5 in groups 4-5, 6-10,11-15,16-20 and 21-25 between WOW
and droplet groups were 35.5% versus 37.5%, 37.3% versus 35.4%, 39.7%
versus 39.4%, 45.5% versus 36.3%, and 48.2% versus 31.1% respectively.
The differences between WOW and droplet groups in the 21-25 embryos
group were significant (p<0.05) for the two parameters on day3 and day5
respectively. Furthermore, a positive correlation was observed between the
number of cultured embryos and embryo development in WOW culture
(p<0.01; the Cochran-Armitage Test), but not in droplet culture.

CONCLUSIONS: A positive correlation was confirmed between the num-
ber of cultured embryos and embryo development in WOW culture. In the
WOW culture system, increasing the number of cultured embryos, poten-
tially causes elevations in the concentration of paracrine factors. These find-
ings in a human embryo culture system are in line with previous reports from
animal species and support the positive role of group culture for human em-
bryo development.
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TIME-LAPSE MONITORING DEMONSTRATES THAT
PREINCUBATION TIME AFTER OOCYTE
RETRIEVAL IS UNRELATED TO FERTILIZATION
AND ITS USE IN CLINICAL PRACTICE ENABLES
OPTIMIZATION IN WORKFLOW. H. Watanabe, M. Kobayashi,
H. Hasegawa, R. Suzuki, K. Tsukamoto, A. Kikumoto, T. Kyoya,
S. Saito, J. Kobayashi. Kanagawa Ladies Clinic, Yokohama, Japan.

OBJECTIVE: Retrieved cumulus-oocyte complexes generally undergo
preincubation for several hours as a preventive measure for the following rea-
sons: First, low fertilization rate can be due to oocyte immaturity immedi-
ately after retrieval, and second, fertilization status on the day after
retrieval may not be accurately determined due to disappearance of pronuclei
by the time of checking if fertilization has occurred. In the present study, we
investigated the effect of preincubation time on fertilization and propose
ways in which time lapse monitoring can improve lab workflow.
DESIGN: A retrospective study.
MATERIALS AND METHODS: We targeted 3187 embryos from 652 in-

tracytoplasmic sperm injection (ICSI) cycles performed at our clinic between
August 2015 and July 2016. Oocytes were retrieved between 8 am and 10 am
eachmorning, and subjected to ICSI between 11 am and 4 pm, and then imme-
diately incubated in an EmbryoScope�. Theywere checked for fertilization the
following morning. Oocytes were divided into five groups with different pre-
incubation times exclusive of upper limit as follows: 0.5 to 2 h (Group A); 2
to 3 h (Group B), 3 to 4 h (Group C), 4 to 5 h (Group D), and 5 to 6 h (Group
E). We retrospectively evaluated fertilization and embryogenesis. We calcu-
lated fertilization rates by first determining the normal fertilization rate
(2PN) as visible during a simulated conventional fertilization check based
only on one time lapse image at 8 am. Then, the actual fertilization rate deter-
mined by confirming fertilization based on all time-lapse images.
RESULTS: The visible fertilization rate, as determined by only referring to

one time lapse image was 60% in Group A, 65% in Group B, 68% in Group
C, 69% in Group D, and 76% in Group E, and was significantly lower in
Groups A and B than in the other groups (P < 0.05). Actual fertilization
rate as demonstrated by full time lapse monitoring was 78% in Group A,
79% in Group B, 77% in Group C, 74% in Group D, and 78% in Group E,
and did not differ significantly between groups. Rate of disappearance of pre-
fertilization-check pronuclei was significantly higher in Groups A and B than
the other groups. Embryogenesis showed no significant difference. Since the
preincubation time is unrelated to fertilization, it is possible to shorten pre-
incubation prior to ICSI. However, this could make it difficult to align
work schedules with optimal timing of performing fertilization check. The
use of time lapse technology however make it possible to align work sched-
ules with clinical demands.
CONCLUSIONS: Time lapsemonitoring of fertilization demonstrates that

there is a risk of missing fertilization when fertilization check is performed at
a fixed time after insemination. This may in turn lead to suboptimal clinical
decisions and embryo selection. Time lapsemonitoring can correctly identify
true fertilization but it also allows for improvements in the workflow as fertil-
ization check does not have to be performed at a specific time.
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THE DIFFERENCE IN DELIVERY RATES AND
NUMBER OF NEONATES BETWEEN TIME-LAPSE
SYSTEMS AND STANDARD INCUBATORS CHANGES
DEPENDING ON THE NUMBER AND THE STAGE OF
THE EMBRYOS BEING TRANSFERRED. N. Basile,a M. F. Insua,b

A. Cobo,b A. Tejera,b A. Pellicer,b M. Meseguer.b aIVI Madrid, Madrid,
Spain; bIVI Valencia, Valencia, Spain.

OBJECTIVE: To compare delivery rates between cases incubated in a
time-lapse system (TLS) and standard IVF incubators (SI) considering the
number and the stage of the embryos being transferred.
DESIGN: Secondary analysis from a prospective randomized controlled

trial, February 2012 to July 2013.
MATERIALS ANDMETHODS: A total of 856 patients were randomized

between the two types of incubators. From those, 378 achieved a delivery
with 216 in TLS (Embryoscope� Vitrolife) and 162 patients in SI (HERA-
Cell 150(�). Parameters studied included delivery and neonatal outcomes.
Data analysis was performed by Chi-square test.
RESULTS: Baseline characteristics were similar in both groups. Embryo

transfers were performed on day 3 (65.7% TLS and 74.1% SI) or at the blas-
tocyst stage (34.3% TLS and 25.9% SI) and the number of embryos trans-
ferred was 1.88 (CI95% 1.83-1.93) (TLS) vs. 1.91 (CI95% 1.86-1.96) (SI).
Overall, the delivery rate (DR) was significantly higher in the TLS group
than in the SI group: 52.9% vs. 43.8%. However, when analyzing DR per
transfer according to the number of embryos transferred significant differ-
ences were observed for cases having double embryo transfer (DET) but
not for those with single embryo transfer (SET) (table 1). In addition, no dif-
ferences in DR was observed between TLS and SI per ongoing pregnancy (as
expected). When analyzing the number of neonates per embryo transfer, dif-
ferences were also in favor of the TLS group: 0.38 (CI95% 0.34-0.42) (TLS)
vs. 0.291 (CI95% 0.25-0.33) (SI). However, when analyzing these results
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according to the day of transfer, differences were significant for the blasto-
cyst stage transfers: 0.54 (CI95% 0.46-0.63) (TLS) vs. 0.39 (CI95% 0.29-
0.48) (SI), but not for the cleavage stage ones: 0.33 (CI95% 0.28-0.37)
(TLS) vs. 0.27 (CI95% 0.23-0.31) (SI).

CONCLUSIONS: Delivery rates and number of neonates are higher in
TLS compared to SI. However, the improvement in delivery rate is not
observed in SET and the improvement in the number of neonates is not
observed when cleavage stage transfers are performed. These findings could
be taken in consideration when establishing laboratory strategies according
to each patient’s planning. Nevertheless, this sub-group analysis reduces
the number of cases per group and we should be cautious with the conclu-
sions. More studies with a higher number of patients per group are needed.
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FREQUENT INCUBATOROPENINGSHAVENOEFFECT
ON BLASTOCYST DEVELOPMENT RATE. D. Matt,a

D. P. Graff,a J. Collier,b B.Wilkerson.a aVirginia IVF andAndrol-
ogy Center, Richmond, VA; bVA IVF, Richmond, VA.

OBJECTIVE: Despite abundant evidence that fluctuations in temperature
and pH occur in embryo cultures when incubators are frequently opened and
cultures are removed for microscopic examination, controlled studies to
assess the impact of these fluctuations on human embryo development are
limited. The purpose of this study was to perform a controlled sibling cohort
study to assess the effects of incubator opening and removing cultures for
microscopic examination on blastocyst development.

DESIGN: Sibling Cohort Study.
MATERIALS AND METHODS: Cryopreserved zygotes (650) from 84 pa-

tients (23-41 yrs; mean¼ 31.6) who donated at least 6 zygotes (1990-2012) for
research were used in this IRB approved study. Four separate trials were per-
formed in which half of the thawed sibling zygotes were cultured in Life Global
Total in a HeraCell 150 (6.5% CO2; 5% O2; 37

0C) undisturbed (UD) until the
morning of day 6. The other half of sibling zygotes were cultured under similar
conditions but were subjected to frequent incubator door openings as well as, be-
ing removed daily from the incubator andmicroscopically observed (1-6min) on
a heated stage (D). On the morning of day 6, cultures were removed from the
incubators and blastocyst development was assessed. The same observer as-
sessed blastocyst development on all four trials and he was blinded from which
study group the embryos came from. To control for potential incubator differ-
ences, the D andUD trials were equally switched between incubators. Blastocyst
development assessment was performed according to the Gardner method (Blas-
tocyst¼ EB1 or better) and further catorgorized as good quality (GQ> 2: A or B
for ICM and Trophectoderm). Poor quality blastocysts or blastocysts with both
ICM and Trophectoderm graded Cwere not considered blastocyts. Statistical an-
alyses were performed by chi-square analysis.

RESULTS: No differences were observed in the blastocyst development
rate between the UD and the D groups. No differences in the blastocyst devel-
opment rate was observed between incubators.

CONCLUSIONS: Despite previous non-controlled observations, routine
fluctuations of temperature and pH that presumably occur during incubator
opening and microscopic observation outside the incubator have no impact
on the rate of human blastocyst development.
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THE EFFECT OF SPERM DNA DAMAGE ON THE
QUANTITATIVE SECRETOME OF MURINE
BLASTOCYSTS. E. G. Lo Turco,a D. A. Montani,b

A. A. de Melo,c R. Fraietta,b D. P. Braga,d A. P. Cedenho.a
aDepartment of Surgery, Division of Urology, Human Reproduction Section,
Sao Paulo Federal University, Sao Paulo, Brazil; bDepartment
of Surgery, Division of Urology, Human, Sao Paulo Federal
University, Sao Paulo, Brazil; cChromosome Genomic Medi-
cine, Sao Paulo/Sao Paulo, Brazil; dFertility Medical Group,
Sao Paulo, Brazil.

OBJECTIVE: To evaluate whether sperm DNA integrity may affect the
quantitative metabolomic profile of derived in vitro embryos.
DESIGN: Randomized controlled trial.
MATERIALS ANDMETHODS: For the present culture media samples of

600 blastocysts cultured in 30 drops were split into two groups according to the
sperm chromatin integrity of the derived blastocysts: blastocysts derived from
sperm with DNA fragmentation (DF Group, n¼15 samples, 300 blastocysts),
and those from sperm with no DNA fragmentation (Control Group, n¼15, 300
blastocysts). The quantitative analyses of 188 metabolites were performed by
electrospray ionization (ESI) tandem mass spectrometry-based kit (Biocrates
Absolute IDQ� P-180) and the concentration was expressed in mmol/L. Me-
tabolites were dived into five classes: (i) 42 amino acids and biogenic amines,
(ii) 40 acylcarnitines, (iii) 90 glycerophospholipids, (iv) 15 sphingolipids, and
(v) sum of hexoses. Blastocysts were obtained from four weeks old female
mice stimulated with PMSG and hCG. Mature oocytes were recovered and
inseminated with either fragmented or non-fragmented sperm, depending on
the experimental group. Sperm DNA damage was induced by scrotal heat
stress and evaluated by comet assay. The target Metabolomic data were
analyzed by Metaboanalyst 3.0 using the Student’s t-test as univariate analysis
and Partial Least Square (PLS-Da) as multivariate analysis.
RESULTS: No significant differences on the fertilization rate, embryo

morphology and development potential could be noted. However, the quan-
titative metabolomic analyses showed that the samples from the DF Group
present an increased representation in amino acids like Glycine, Proline,
Methionine, Glutamine, Tryptophan, Asparagine, Alanine, Lysine, Isoleu-
cine, Threonine, and Valine. Our results also suggest that sperm with DNA
fragmentation may cause a decrease in blastocyst culture media Lysophos-
phocholine (LysoPC a C20:3) and Phosphocholine (PC aa C40:4).
CONCLUSIONS: SpermDNAfragmentation leads to distinguishedalterations

in the metabolomic secretome of pre-implantation embryos. These alterations are
not related with in vitro early embryo development, but it is probably involved in
increased cellular antioxidant potential and protein synthesis. These functions, how-
ever, may compromise further embryo development and implantation.
Supported by: Fundaç~ao de Amparo �a Pesquisa do Estado de S~ao Paulo

(FAPESP - 2014/08971-8).
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BIOCHEMICAL PREGNANCYCANBEPREDICTEDBY
NON-INVASIVE ANALYSIS FROM METABOLOMIC
PROFILES OF BLASTOCYSTS. I. Anduaga Marchetti,a

E. de la Rosa,b V. Martinez,a M. Martinelli,c

C. Sanchez Sarmiento,a E. Fernandez.d aNascentis, Especialistas en Fertilidad,
C�ordoba, Argentina; bUniversity of Gerona, Girona, Spain; cNational Univer-
sity of C�ordoba, C�ordoba, Argentina; dCatholic University of C�ordoba,
C�ordoba, Argentina.

OBJECTIVE: The increase of pregnancy rates in in-vitro fertilization is a
continuous challenge that involves both research field and clinical

Outcome Variable TLS SI OR (CI95%) p value

Delivery Rate/Transfer (ALL) 52.9% (n¼411) 43.8% (n¼373) 1.44 (1.09-1.92) 0.011
Delivery Rate/Transfer (DET) 55.2% (n¼345) 46.0% (n¼321) 1.44 (1.06-1.97) 0.019
Delivery Rate/Transfer (SET) 43.8% (n¼64) 30.8% (n¼52) 1.75 (0.81-3.77) 0.152
Delivery Rate/Ongoing Pregnancy (ALL) 88.2% (n¼245) 83.5% (n¼194) 1.47 (0.86-2.53) 0.161
Delivery Rate/Ongoing Pregnancy (DET) 87.9% (n¼214) 83.9% (n¼174) 1.39 (0.78-2.47) 0.266
Delivery Rate/Ongoing Pregnancy (SET) 90.3% (n¼31) 80.0% (n¼20) 2.33 (0.46-11.77) 0.296

Blastocyst Development in Disturbed (D) and Undisturbed (UD) Conditions

Blast GC Blast

Undisturbed 131/322 (41%) 104/322 (32%)
Disturbed 139/324 (43%) 107/324 (33%)
Significance NS NS
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application. New non-invasive technologies for embryos selection are
emerging. The field of metabolomics uses the spent culture media (SCM)
as a source of information that enables to infer the status of the embryo.
The purpose of this work was to predict blastocyst potential to generate
biochemical pregnancy using metabolomic profiling of SCM based on Four-
ier Transform Infrared Spectroscopy (FTIR).

DESIGN: Retrospective.
MATERIALS AND METHODS: Twenty-seven embryos elegibles to be

transferred to 19 patients were individually cultured until blastocyst stage
in G1plus and G2plus (Vitrolife, Goteberg, Sweden) under 6.5% CO2 and
6% O2 (Ksystem). From each culture drop, 40 mL of spent media and blank
were collected and their chemical spectra, range between 400 and 4000 cm-1

(2 cm-1 resolution) were obtained through a FTIR-microscope (iN10 Nicolet,
Thermo Scientific, USA). Biochemical pregnancy was confirmed two weeks
after embryo transfer.Embryo’s spectral data were analyzed under R lan-
guage. The first and second derivatives were estimated and data was assessed
in the five following intervals: I) 900-1200 cm-1 (proteins and carbohy-
drates), II) 1300-1500 cm-1 (carbohydrates, proteins and lipids), III) 1500-
1800 cm-1 (amide I, amide II and proteins), IV) 2800-3000 cm-1 (lipids),
and V) 3000-4000 cm-1 (water and carbohydrates). In order to differentiate
embryos based on the biochemical pregnancy outcome, a linear classifier
was built using partial-least-squares discriminant analysis. For assessing
the performance of the developed model, typical classifier’s metrics (accu-
racy, sensitivity, specificity and F1-score) were calculated under a leave-
one-out cross-validation strategy.

RESULTS: When analyzing the partial-least-squares components of the
SCM spectrums from blastocysts that generated 15 negative and 12 positive
biochemical pregnancies, a differential spectral pattern was found and two
separable clusters were obtained. Data belonging to the intervals I and IV
were found informative for building the classifier. In the validation stage,
the model reached 74% accuracy (79% sensitivity, 69% specificity) with
76% F1-score.

CONCLUSIONS: Our experiment shows that biochemical pregnancy
can be predicted by metabolomic profiling of SCM at blastocyst stage.
Embryos that result in biochemical pregnancy show different spectral
profiles when compared with embryos that do not achieve it. The metab-
olomic differences in carbohydrate, proteins and lipid regions were
meaningful to discriminate blastocyst with potential to implant. The
method could be used in the future to enhance non-invasive embryo se-
lection for improve success in ART.

Supported by: institutional
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CANCULTUREMEDIUMAFFECTMORPHOKINETICS,
EMBRYO DYSMORPHISMS AND EUPLOIDY RATE?
N. Desai, R. Flyckt, C. M. Austin. OB-GYN, Cleveland Clinic,
Beachwood, OH.

OBJECTIVE: Risk classification for aneuploidy based on embryo kinetics
has been proposed as a method to enhance selection of euploid blastocysts.
Validation of these types of selection algorithms need to be done by indepen-
dent laboratories with different laboratory culture techniques. Culture media
influence on rate of embryo dysmorphisms, growth kinetics, selection criteria
and euploidy rate are of particular importance.

DESIGN: Retrospective analysis of prospectively collectedmorphokinetic
data from IVF patients with sibling oocytes cultured in two different media.

MATERIALS AND METHODS: A total of 729 zygotes were cultured
from 68 consecutive patients undergoing IVF/ICSI with preimplantation ge-
netic screening (PGS). No exclusion criteria were applied. Mean patient age
was 37� 3.9. EmbryoSlides� were prepared on the day of egg retrieval with
G-TL medium (Wells 2,4,6,8,10,12) and Global medium(GB) with 10% SPS
(Wells 1,3,5,7,9,11). Slides were overlaid with oil and equilibrated overnight.
Normally fertilized sibling zygotes were distributed sequentially into wells
and cultured in the Embryoscope with 6% CO2 and 6% O2. All embryo
videos were annotated for: t1 (syngamy), t2 (time to 2c), t3, t4, t5, t8, tM
(fully compacted morula), tSB (start of blastulation), tBL (time of blastula-
tion), tEB (time of expanded blastocyst), multinucleation (MU), reverse
cleavage (RC) and direct uneven cleavage (DUC). Incidence of dysmor-
phisms (MU, RC, DUC), transfer results and euploidy rates were compared
between media. Embryos in each media were further stratified according to
the aneuploidy risk classification scheme proposed by Campbell et al (2103).
Embryos were grouped according to tSB and tB timings: Low risk tSB
<96.2, tB<122 hrs and High risk tSB>¼96.2 tBL>¼122 hrs. Statistical dif-

ferences between treatment groups were analyzed using the Chi square and
student’s t-test as appropriate. P values <0.05 were considered significant.
RESULTS: Implantation rates per blastocyst transferred for GB and

G-TL were 51% (21/41) and 58.6%. A total of 367 blastocysts were bio-
psied and the overall euploidy rate was 44%. Total embryos falling into
the High aneuploidy risk group was low in the current data set. Table 1
contrasts some of the variables studied with embryos from both culture
media.

CONCLUSIONS: GB and G-TL resulted in similar clinical outcomes,
overall euploidy rate and incidence of dysmorphisms amongst embryos.
With G-TL medium, euploidy rate was indeed lower in the High risk classi-
fication but not so with GB media. A larger data set is needed to fully assess
the risk classification algorithm within our laboratory.
Reference:
1. Desai N, Ploskonka S, Goodman L,Austin C,Goldberg J and Falcone T.

Analysis of embryo morphokinetics, multinucleation and cleavage
anomalies using continuous time-lapse monitoring in blastocyst trans-
fer cycles. Reprod Biol Endocrinology 12:54 (2014).

P-140 Tuesday, October 31, 2017

CLINICAL EVALUATION OF TWOGENERATIONS OF
TIME LAPSE IMAGING SYSTEMS. A. Kikumoto,
H. Watanabe, H. Hasegawa, R. Suzuki, K. Tsukamoto,
T. Kyoya, M. Kobayashi, S. Saito, J. Kobayashi. Kanagawa
Ladies Clinic, Kanagawa-ken, Japan.

OBJECTIVE: Time lapsemonitoring of embryos during culture is being used
increasingly to achieve optimal culture conditions, improved embryo selection,
quality control, and more efficient workflow in the laboratory. Since 2015, two
EmbryoScope� (ES-D) devices, each with a capacity to monitor up to 12 em-
bryos from6patients have been used in our clinic. Inorder to allow for time lapse
monitoring during the entire incubation period for all our patients, we installed
five units of the new EmbryoScope+� (ES+) device in 2017. One ES+ unit
can monitor up to 16 embryos from a total of 15 patients simultaneously. Due
to the increased capacity of the ES+, the number of ‘‘door’’ openings of the incu-
bator have increased compared to the ES. However, the ES+ incubator has also
been re-configured so that only the embryo slides taken out of the incubator are
ejected from the controlled environment, leaving remaining slides concealed in-
side the incubator. One additional difference between the two systems is that the
embryos in the dish for ES+ sharemedia overlay, whereas, the embryos in theES
dish are completely isolated from each other. In this study, we compared out-
comesbetween the two incubator types aswemigrated fromtheES-D to theES+.
DESIGN: A prospective study
MATERIALS ANDMETHODS: We targeted 776 mature ova in 73 cy-

cles from which at least six oocytes were retrieved between January and
February 2017 for investigation. After insemination, embryos from each
patient were allocated to two groups and incubated in an ES-D (ES
group) or an ES+ (ES+ group). We compared fertilization rate, cleavage
rate, Day-3 good-quality embryo rate, Day-5 blastocyst formation rate,
Day-5 good-quality blastocyst rate, and Day-6 blastocyst formation rate
between the ES-D and ES+ groups.
RESULTS: Our findings revealed for the ES-D versus the ES+ group a

fertilization rate of 85.8% versus 83.0%, cleavage rate 100% versus

TABLE 1. Comparison of GB versus G-TL.

GB n¼379 G-TL n¼350

Expanded blast (EB)
formation

60% (228/379) 58.6% (205/350)

Types of dysmorphisms
MU-EB 33.3% (76/228) 35.1% (72/205)
RC-EB 9.2% (21/228) 5.4% (11/205)
DUC-EB 5.3% (12/228) 5.9% (12/205)
Overall euploid rate 46.9% (92/196) 40.9% (70/171)
Low risk group (n) 78 71
Euploid rate 52.5% (32/61) 48.5% (29/59)
High risk group (n) 24 25
Euploid rate 50.0% (9/18) 18.9%* (3/16)

*Significantly different from G-TL Low risk group
n¼ number of embryos
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97.5%, Day-3 good-quality embryo rate 70.6% versus 74.5%, Day-5 blasto-
cyst formation rate 62.2% versus 69.4%, Day-5 good-quality blastocyst rate
37.5% versus 44.2%, and Day-6 blastocyst formation rate 9.8% versus 5.6%,
respectively. There was no significant difference between the two groups in
these parameters.

CONCLUSIONS: The outcomes with the two time-lapse incubation
and imaging systems showed no statistical difference in the present
study; even though, the new ES+ device tended to yield higher blasto-
cyst formation than the ES-D. The ES+ provides an incubation environ-
ment that is at least equivalent or superior to that of the ES-D, ES-D
occupied area per patient was 562.8 cm2 per patient and , ES + was
220.0 cm2 per patient, and has more than double the capacity of the
ES-D. Thus, the ES+ is shown to be a highly attractive upgrade for a
busy lab such as ours.
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ELECTIVE SINGLE EMBRYO TRANSFER (ESET):
DOES THE NUMBER OF MORHOLOGIC GOOD
CLEAVAGE EMBRYOSONDAY 2 AFFECTOUTCOME?
J. Liebermann, J. Mathews, S. Sanchez-Julias, A. Diamond,
M. L. Uhler, J. Hirshfeld-Cytron, C. Sipe. Fertility Centers of Illinois, Chi-
cago, IL.

OBJECTIVE: After more than 3 decades since the birth of Louse Brown,
the definition of success in infertility treatment has changed dramatically.
Today, quality of IVF is measured on three criteria; 1) term birth, 2) birth
weight and 3) singleton pregnancy. These goals can only be achieved by per-
forming embryo transfer of one selected embryo at a time, preferably at the
blastocyst stage. For those reasons, it is utterly important to havewell defined
criteria in place to determine which patients should be pushed to day 5 for an
eSET. Therefore, we examine if the number of good quality cleavage stage
embryo available on day 2 has on impact on the baby-take-home rate after
eSET.

DESIGN: Retrospective analysis.
MATERIALS ANDMETHODS: A total of 1545 eSETs were performed

from February 2007 to February 2016. The average maternal age was
32�3.2yrs. Oocytes had undergone ICSI and cultured in single step media
(Global) for extended culture under low oxygen tension (5%). eSETs were
divided in four groups based on the number of available good cleavage
stage embryos on day 2 defined as 4-cell stage embryos without fragmen-
tation. The 4 groups were compared in terms of baby-take-home rate. Chi
square test was used for statistical analysis of the data.

RESULTS: There was no significant difference among the groups in re-
gards to patient’s age, clinical pregnancy, implantation or baby-take-home
rate. Regardless of the mean number of day 2 embryos, in all groups about
50% were vitrified at the blastocyst stage. Even the ratio between day 5
and day 6 vitrified blastocysts was similar in all groups.
CONCLUSIONS: Our study found that when there are 5 or less day 2 good

morphologic embryos, the patient can be confidently pushed to a day 5 eSET.
The cryopreservation utilization rate was similar among the groups. Overall,
stimulation toward lower egg numbers and in turn to less cleavage stage em-
bryos provides a safe opportunity for the embryology laboratory to push pa-
tients under age 35 for an eSET. Along with the low number of multiple
births, this approach delivers a high pregnancy rate, moving towards the
endpoint of a single, safe and healthy live birth.
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CULTURING EMBRYOS TO DAY 7. AVIABLE OPTION
FOR IVF PATIENTS? H. J. Werland,a M. VerMilyea,b

K. Silverberg.c aIVF Lab, Ovation Fertility, Austin, TX; bOva-
tion Fertility, Austin, TX; cTexas Fertility Center, Austin, TX.

OBJECTIVE: To determine if culturing embryos to Day 7 improves IVF
cycle outcomes.
DESIGN: A retrospective analysis of 698 FET cycles was performed to

evaluate the value of culturing embryos to Day 7.
MATERIALS AND METHODS: Embryos were cultured in continuous

culture medium (Irvine Scientific) from fertilization check through Day 7
without media renewal. All freeze quality blastocysts on Day 5, 6, or 7 based
on morphological parameters were either vitrified (freeze all cycles) or bio-
psied and vitrified for PGT. All embryos were collapsed by laser prior to vitri-
fication with the Irvine Scientific vitrification kit. All embryos were warmed
2-4 hours prior to the frozen embryo transfer.
RESULTS: Of 698 FET’s, 426 involved exclusively Day 5 embryos, 249

Day 6 and 23 Day 7. The average number of embryos transferred in each
group were Day 5: 1.1 ; Day 6: 1.06 ; Day 7: 1.04 (p¼NS) Implantation rates
were 49%, 51%, and 17%, respectively. D5 vs. D6 (NS) ; D5 vs. D7 p< 0.05 ;
D6 vs. D7 p <0.05.
CONCLUSIONS: Culturing embryos to Day 7 does result in more viable

pregnancies1,2. Although vitrified Day 7 embryos are usually the last
selected for FET, some patients may only have Day 7 euploid embryos to
transfer or slower developing embryos which only reach freeze-quality on
Day 7. Although data are limited, culturing embryos to Day 7 appears to
be beneficial, as this increases the total number of pregnancies without

No. of good cleavage stage embryos on day 2 1-5 6-8 9-12 >13
No. of eSETs 245 430 468 402
Age (Mean�SEM) 32.4�3.2 32.3�3.3 31.8�3.2 31.5�3.1
Mean number of day 2 embryos 4 7 10 17
Mean number of blastocysts vitrified 2 3 5 8
Total number of blastocysts vitrified 433 1251 2250 3159
% Ratio of day 5 vs. day 6 vitrified 68 vs. 32 67 vs. 33 66 vs. 34 71 vs. 29
Clinical pregnancy/eSET (%) 54.3a 55.1a 56.5a 52.5a

Implantation rate (%) 62a 62.1a 63.2a 62.2a

Babe-take-home rate (%) 54.3a 55.1a 55.5a 52a

Sets of Monozygotic twins (n) 7 3 4 5
Live births (n) 133 237 260 209

ac2, P<0.05

FET results

Day 5 FET’s (426) Positive bHCG Sacs FHB’s Total # of embryos transferred % Implantation rate

Freeze all (255) 151 (59%) 137 (54%) 124(49%) 291 47%
PGT (171) 101 (59%) 96 (56%) 88 (51%) 183 56%
Day 6 FET’s (249)
Freeze all (123) 70 (57%) 67 (54%) 55 (45%) 151 44%
PGT (126) 78 (62%) 75 (59%) 69 (55%) 129 60%
Day 7 FET’s (23)
Freeze all (10) 3 (30%) 1 (10%) 1 (10%) 11 9%
PGT (13) 3 (23%) 3 (23%) 3 (23%) 13 23%
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significantly increasing the laboratory workload. Further investigation of
ploidy status from Day 7 embryos may explain the lower implantation rate.

References:
1. Su,Yu, et al.Aneuploidy analysis in day 7humanblastocysts producedby in

vitro fertilization.ReproductiveBiologyandEndocrinology14.1 (2016): 20.
2. Li, M., et al. Day 7 blastocysts, should they be discarded or cryopre-

served?. Fertility and Sterility 90 (2008): S427.
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EARLY DAY 2 HATCH-ALL TECHNIQUE IMPROVES
EMBRYO DEVELOPMENT AND PREGNANCY
OUTCOME. G. A. Abdo, M. R. Goodwin, A. G. Abdo,
F. Sharara. Virginia Center for Reproductive Medicine, Reston,
VA.

OBJECTIVE: To determine the impact of early laser-assisted hatching of
all embryos on day 2 (ELAH) on blastocyst formation and pregnancy
outcome compared to no laser-assisted hatching (NLAH). Our previous study
indicated that day 3 laser assisted hatching (LAH) improved embryo devel-
opment and pregnancy outcome. The current study tests the hypothesis that
performing ELAH will result in increasing usable (transferred + cryopre-
served) blastocyst formation (UBF) and improvement in pregnancy rates
compared to no intervention.

DESIGN: Retrospective analysis.
MATERIALS ANDMETHODS: Outcome of 476 ICSI cycles performed at

a privateARTcenterbetween2010and2016were reviewed.Of these, cycles that
undergone ELAH on day 2 (N¼95) were compared to cycles without any laser-
assisted hatching (NLAH), which served as controls (N¼381).

RESULTS: Therewere no differences in the numberof total oocytes retrieved
(11.16 vs 10.44 in ELAH vs NLAH, respectively, P¼<0.228), nor MII oocytes
(8.48 vs 7.61 in ELAH vs NLAH, respectively, P ¼0.064). Cycles with ELAH
had significantly more UBF (3.00 vs 2.54 in ELAH vs NLAH respectively,
P¼0.019) and significantly more cryopreserved blastocysts (1.67 vs 0.63 in
ELAH vs NLAH respectively, P¼<0.001). Although NLAHhad a significantly
higher number of embryos transferred (2.06 vs 1.57 in NLAH vs ELAH, respec-
tively P¼<0.001), there was a significantly higher pregnancy rate in ELAH cy-
cles (68.42% vs 50.91% in ELAH vsNLAH, respectively,P¼0.002). In order to
determine the effect of ELAH (day 2) versus LAH (day 3), 95 cycleswith ELAH
were compared against 146 cycles with LAH. There was no difference in UBF
(3.0 vs 3.2 in ELAH vs LAH, respectively,P¼<0.421) and no difference in cry-
opreserved blastocysts (1.67 vs 1.84 in ELAH vs LAH, respectively, P¼0.581).
There were no differences in age, number of retrieved oocytes, number of MII
oocytes, or number of fertilized zygotes between ELAH and LAH cycles. There
was no difference in pregnancy rate (68.4%vs 68.4% in ELAHvs LAH, respec-
tively,P¼0.991) andnodifference in numberof transferred embryos inELAHvs
LAH (1.53 vs 1.49, respectively, P¼ 0.573). In a total of 622 cycles, when 241
cycles with LAH or ELAH (LAH/ELAH) were compared to 381 NLAH cycles,
there was an improvement in the pregnancy rate (67.8% vs 50.91% in LAH/
ELAH vs NLAH, respectively, P¼<0.001 and in UBF (3.15 Vs 2.54 in LAH/
ELAH vs NLAH respectively P¼<0.001).

CONCLUSIONS: Embryos subjected to early laser-assisted hatching on
day 2 or 3 were more likely to form usable blastocysts and establish a preg-
nancy after transfer than embryos without laser assisted hatching. Blastocyst
formation and pregnancy rate were similar whether laser assisted hatching
took place on day 2 or day 3. Blastocysts developing after laser assisted-
hatching on day 2 or day 3 are more likely to be of higher quality, result in
pregnancy, and improve clinical outcomes.
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COHORT EMBRYO SELECTION (CES): AQUICK AND
SIMPLE METHOD FOR SELECTING CLEAVAGE
STAGE EMBRYOS THAT WILL BECOME HIGH
QUALITY BLASTOCYSTS (HQB). I. Dimitriadis,a

G. Christou,b K. Dickinson,a S. McLellan,a M. Brock,a I. Souter,c

C. L. Bormann.a aMassachusetts General Hospital, Boston, MA; bObstetrics
and Gynecology, Massachusetts General Hospital, Boston, MA; cObstetrics
Gynecology/REI Division, Harvard Medical School-Massachusetts General
Hospi, Boston, MA.

OBJECTIVE: To evaluate the ability of a novel embryo selection method
[CES: simultaneous assessment, with a single image, of all the embryos in a
patient’s cohort at specific time-points] to predict HQB formation compared
to traditional methods of embryo selection [Day 3 morphology (D3M) and
adjunctive morphokinetic time-lapse (TLM)], in which each embryo is eval-
uated individually.
DESIGN: Retrospective case-control.
MATERIALS AND METHODS: We examined 50 infertile women (9/

2014-12/2015) with their entire embryo cohort imaged in the EmbryoScope
from Day 1 to Day 5 who also had at least one blastocyst on day 5. Images of
the patients’ embryo cohorts were taken at the following time-points: 28
hours (D1), 44 hours (D2) and 68 hours (D3). The images were examined
by 3 embryologists, blinded to both D3M and TLM scores, who chose the
top-quality embryo from a single image showing all embryos in the patient’s
cohort at the following time-points: D1, D2, D3, D1+D2, D1+D3, D2+D3,
D1+D2+D3. Prediction rates of overall blastocyst and HQB (defined as being
at minimum an expanded blastocyst with a good ICM and good trophecto-
derm) were compared to D3M and TLM. Chi-square test used; P<0.05
was considered statistically significant.
RESULTS: The overall blastocyst formation prediction rate was higher

with the D3 CES method when compared to D3M grading alone (96% vs
86%; p¼0.06, respectively). When D1 and D2 CES were compared individ-
ually to D3M, rates of blastocyst prediction were similar amongst the
methods (94% and 94% vs 86%; p¼0.20, respectively). The highest overall
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blastocyst and HQB prediction rate compared to traditional D3M was seen
when CES was performed on images combining D1+D3 embryos with an
average overall blastocyst prediction rate of 98% vs 86% (p¼0.02) and
HQB prediction rate of 86% vs 66% (p¼0.01), respectively. When TLM
was compared to CES, the above findings persisted, albeit statistical differ-
ences were attenuated.

CONCLUSIONS: Simultaneous visual assessment of a patient’s entire
embryo cohort on D1+D3 significantly improves selection of embryos
destined to become HQB compared to traditional methods which rely on
the individual annotation of embryos and subsequent hierarchical ranking
of these scores. This novel method is being proposed as a simple and repro-
ducible way of predicting blastocyst formation with a higher blastocyst pre-
diction rate compared with standard D3-morphology and time-lapse
imaging. In combination with modern technology, these findings may be
used in the development of cost-effective methods for enhanced embryo
selection.
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HYPOXIA PROMOTES BLASTOCYST HATCHING
AND IMPLANTATION BY REGULATION OF
E-CADHERIN AND LIFR EXPRESSION VIA HIF-2a
IN MOUSE BLASTOCYST CULTURED IN
VITRO. Y. Ma,a C. Chen,b C. Tzeng.b aCenter for Reproductive Med-
icine & Sciences, Taipei, Taiwan; bDepartment of Obstetrics & Gynecol-
ogy, Taipei Medical University Hospital, Taipei, Taiwan.

OBJECTIVE: In human IVF, many studies have shown that embryos
cultured in lower oxygen tension (5% O2) have higher implantation rate,
when compared with normaxic condition (20% O2). However the beneficial
effect of low oxygen tension in implantation remains unclear. This study
aimed to investigate the expression of oxygen-dependent gene and implanta-
tion related protein in mouse embryo cultured under hypoxic and normaxic
conditions.

DESIGN: The 2-cell ICRmouse embryos were cultured to blastocyst stage
under 3% O2 tension (N¼186) and 20% O2 tension (N¼189), respectively
from four replicate experiments.

MATERIALS AND METHODS: The blastocysts were collected from
each experiment. The expressions of oxygen-related genes (HIF-1a and
HIF-2a) were analyzed by real-time RT PCR. The protein levels of HIF-
2a, COX-2, E-cadherin and LIFR were validated by Immunofluorescence
analysis. Student‘s t test or one-way ANOVA test was used to evaluate statis-
tical significance.

RESULTS: The blastocyst formation and hatching rate (Mean � SE) was
significantly higher in 3% O2 group when compared with 20% O2 group
(90.5�3.3% vs. 77.8�2.4% and 82.9�6.9% vs. 70.7�2.3%, respectively,
P<0.5). The transcription levels of HIF-1a and HIF-2a were similar in
two groups. Immunofluorescence staining showed the intensity of COX-2
and LIFR was higher in 3% O2 than 20% O2 group, respectively. Protein
levels of HIF-2a was detected higher in the nucleus of 3% O2 group. E-cad-
herin was significantly lower in 3% O2, compared with 20% O2 group.

CONCLUSIONS: This study has proposed that lower O2 tension promotes
blastocyst hatching and implantation by down-regulation of E-cadherin
expression via HIF-2a/COX-2 pathway, it also provides more conducive
environment by up-regulation of LIFR to facilitate implantation after blasto-
cyst hatching. All these effects may be initiated and regulated by HIF-2a,
which acts as key mediator in hypoxic environment.

Supported by: Study supported by MOST 104-2314-B-038 -063 -MY2.
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OXYGEN TENSION INFLUENCES MOUSE EMBRYO
DEVELOPMENT WHEN VARIES IN
CONCENTRATION. M. S. Iews,a,b A. Hashem,a

F. AbdelHafez,c A. O. Abdelkareem,d B. Peng,e

M. A. Bedaiwy.b aObstetrics and Gynecology, South Valley University,
Qena, Egypt; bDepartment of Obstetrics and Gynecology, BCWomen’s Hos-
pital, Vancouver, BC, Canada; cAssiut University, Assiut, Egypt; dObstetrics
and Gynecology, Faculty of Medicine, Sohag University, Sohag, Egypt; eDe-
partment of Obstetrics & Gynaecology, University of British Columbia,
CFRI, Vancouver, BC, Canada.

OBJECTIVE: Oxygen inside the female genital tract varies from 2-8%
which is the optimum oxygen tension needed for embryo development.
The beneficial effects of 5% oxygen tension compared to the atmospheric

tension (20%) on embryo development have been reported in animal models.
However, the effect of lower or slightly higher oxygen tension on in vitro em-
bryo development is still under investigation. Our objective is to compare the
effect of 4 different oxygen tensions (3%, 5%, 8% and 20 %) on mouse em-
bryo developmental parameters.
DESIGN: Experimental animal study.
MATERIALS AND METHODS: A total of 407 two-cell stage fresh mouse

embryos were harvested from (C57BL/6J) femalemice after superovulation and
timed naturalmating. Embryos were randomly cultured in four different oxygen
concentrations; 3%, 5%, 8% ( in triple gas incubator with 6% CO2 and 91%,
89%, 86% N2 respectively) and 20% (in conventional incubator with 6%
CO2) at 37�C. Embryoswere cultured in groups of 5-10 in a 50 ul droplet of cul-
ture media under an oil overlay. Embryo morphology and development were
monitored daily until day 4. Chi-square test was used for comparison between
the 4 groups. P< 0.05 was considered significant.
RESULTS:

CONCLUSIONS: Our preliminary results showed that mouse embryos
cultured under 5% oxygen tension have the best development and are more
likely to blastulate, hatch and have better morphology compared to both
lower and higher oxygen tensions. Further research is recommended with a
larger sample size to confirm these findings.
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THE LIPID PROFILE OFMURINE BLASTOCYST CELLS
ORIGINATED FROM IN VITRO FERTILIZATION AND
NATURAL FERTILIZATION AS A QUALITY CONTROL
TOOL FOR EMBRYO CULTURE. D. F. Moriyama,a

D. A. Montani,a A. Rodrigues-Oliveira,b D. Oliveira-Silva,b R. Fraietta,a

E. G. LoTurco.a aDepartment of Surgery,DivisionofUrology,HumanReproduc-
tion Section, Sao Paulo Federal University, Sao Paulo, Brazil; bInstitute of Envi-
ronmental,Chemical andPharmaceuticalSciences, SaoPauloFederalUniversity,
Diadema, Brazil.

OBJECTIVE: This study compared the lipid composition of murine blas-
tocyst cells, originated from natural fertilization and in vitro fertilization to
estimate the biochemical alterations induced by in vitro culture.
DESIGN: Prospective study.
MATERIALS AND METHODS: Female mouse C57BL/6J (4 weeks) were

superovulated with PMSG and hCG. Males (n¼12) and females (n¼24) were
placed tomate for natural fertilization (NFgroup). In theNFgroup, 128presump-
tive blastocysts were recovered. For in vitro fertilization group (IVF group), the
oocyteswere collected from the tubes, themature oocyteswere inseminatedwith
1x105 Sptz/ml and cultivated (20 embryos/droplet) for 96 hours in continuous
culturemedia incubated at 37oC, 90%humidity and 5%CO2 (n¼225). Embryos
were lysed by sonication, the lipidswere extracted usingBligh andDyer protocol
and individually analyzed by electrospray ionization mass spectrometry (ESI
MS). Principal Component (PCA) and Partial Least Square Discriminant
(PLS-Da) analyses were used to perceive general clustering and to confirm the
discriminatory lipids, respectively. The possible lipid biomarkerswere estimated
using Variable Importance to Projection (VIP) hyper-represented in each group.
Moreover, the in silico pathways andmetabolic analysiswere performed through
enrichment analysis using the CytoScape 3.4.0.
RESULTS: Fatty acids (m/z313.2677), diacylglycerol (m/z825.838 and

m/z791.8453), lysophosphoserine (m/z592.2265) triacylglycerol (m/z893.8229)
and phosphatidic acid (m/z927.81835) were hyper-represented in the IVF group.

TABLE 1. Embryos development on day 4

Day 4 3%(n¼95) 5%(n¼95) 8%(n¼107) 20%(n¼110)

Total blastocysts
n(%)

54(57%) 72(76%) 89(83%) 67(61%)

Hatching blastocyst 20% 81% 19% 30%
Morula 8 3 3 11
<8 cells 9 8 10 2
Degenerated

embryos
24 12 5 30

On day 2, embryo fragmentation was significantly higher at 3 and 20%
oxygen tension compared to that at 5 and 8% tension (P<0.05). On day 4, the
total number of blastocysts at 8% oxygen tension was significantly higher than
the 3 and 20% groups (P<0.001), but similar to that in the 5% group. However,
the number of hatching embryos using 5% oxygen tension was significantly
higher compared to all other groups (3%,8%, and 20 %) (P<0.001).
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Moreover, a particular diacylglycerol (m/z697.6557) was downregulated in the
study group. This lipidomic panel was associated with high-density lipoprotein,
triglyceride acyl-chain remodeling and canonical Wnt signaling pathway in
enrichment analysis.

CONCLUSIONS: Our data suggest that the identification of lipids and
pathways correlated with in vitro fertilization may be used for the improve-
ment of current protocols of embryo culture. This study may contribute to
further investigations, which aim to elucidate how in vitro culture, among
other ART procedures, affects embryo development.

Supported by: Conselho Nacional de Desenvolvimento Cient�ıfico e Tec-
nol�ogico (CNPq).
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DEVELOPMENT OF A CLINIC-SPECIFIC PRE-
DICTIVE EMBRYOKINETIC MODEL IN AN ACA-
DEMIC CENTER. L. Yang,a M. Peavey,a K. Kaskar,a

N. R. Chappell,a L. Zhu,b D. Devlin,c C. T. Valdes,a

T. L. Woodard,a P. W. Zarutskie,a W. E. Gibbons.a aDepartment of OB/
GYN, Baylor College of Medicine, Houston, TX; bRice University, Houston,
TX; cTranslational Bio &Mol Medicine, Baylor College of Medicine, Houston,
TX.

OBJECTIVE: Non-invasive time-lapsemicroscopy (TLM) is used tomonitor
embryo development to assist embryo grading and transfer selection. Unfortu-
nately, prior studies show conflictingmorphokinetic parameters that predict clin-
ical pregnancy and thus, the development of clinic-specific embryo algorithms
have been proposed. This study examines the feasibility and development of a
clinic-specific embryokinetic assay to predict clinical pregnancy rate.

DESIGN: Retrospective cohort analysis of TLM of embryos that resulted
in either 0 or 100% clinical pregnancy at an academic fertility center.

MATERIALS AND METHODS: All embryos that underwent Embryo-
ScopeTM TLM and subsequent transfer with either clinical pregnancy
(defined by fetal heart beat after 6 weeks) or no clinical pregnancy were
included from 2014 to 2016. All morphokinetic parameters starting from
fertilization to blastocyst formation were annotated. Demographics data
included oocyte age, anti-M€ullerian hormone (AMH), peak estradiol, body
mass index (BMI), and Society for Assisted Reproductive Technology diag-
nosis. Data were analyzed by multivariate analysis of covariance, Fisher’s
exact, Chi-square tests, and binomial logistic regression with SPSS.

RESULTS: A total of 215 embryos met inclusion criteria. Embryos that re-
sulted in clinical pregnancy (n¼94) in were faster in progression to 4-cell stage
(37.8h vs 40.2h, p¼0.057, OR 0.74), and advanced more slowly to the morula
stage (64.3h vs 62.7h, p¼ 0.040, OR 1.113) compared to embryos that did not
result in clinical pregnancy (n¼121). The logistic regression model (Chi
square¼26.3, p¼0.010) correctly predicted 70% of clinical pregnancy (sensi-
tivity of 79% and specificity of 59%). A receiver operating characteristic
(ROC) curvewas developed and found to be significantwith area under the curve
0.757 (95% CI 0.667-0.848, p<0.001). As predicted, embryos that resulted in
pregnancy were associated with decreased oocyte age (35.0 vs 33.7yr,
p¼0.0057) and higher AMH (4.78 vs. 3.5ng/mL, p¼0.049); therefore, age and
AMH were controlled for in the analysis. No difference was found between
BMI, SART diagnosis, and the annotator of the morphokinetics.

CONCLUSIONS: This study demonstrates the feasibility and develop-
ment of a clinic-specific embryokinetic assay and predictive model with as
few as 200 embryo outcomes. Shorter time to 4 cell and delayed morula
appearance were predictive of clinical pregnancy rates, when age and
AMHwere controlled. Additional testing will be forthcoming and are needed
to determine if the success of this model in prospective embryo selection.
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CALCIUM IONOPHORE TREATMENT AFTER ICSI
IMPROVES BLASTOCYST DEVELOPMENT FOR
MALEFACTOR INDICATIONSASWELLASPATIENTS
WITH ONLY A HISTORY OF POOR BLASTOCYST
DEVELOPMENT. S. McCormick, R. Smith, C. Pospisil,
N. I. McCubbin, W. B. Schoolcraft, M. Katz-Jaffe. Colorado Center for
Reproductive Medicine, Lone Tree, CO.

OBJECTIVE: To determine whether calcium ionophore treatment after in-
tracytoplasmic sperm injection (ICSI) can improve the blastocyst conversion
rate in patients with male factor infertility or a history of poor blastocyst
development whose partners have normal sperm parameters.

DESIGN: Prospective intervention study.

MATERIALS AND METHODS: Between January 2015 and December
2016, patients with either male factor infertility (n¼25) or only a history
of poor blastocyst development whose partners have normal sperm parame-
ters (n¼34), were recruited for oocyte splits and calcium ionophore treat-
ment. Immediately after ICSI, half of the metaphase 2 oocytes were
randomly selected and treated with calcium ionophore solution (Calcium
group; A23187 calcimycin, Sigma) for 15 minutes followed by a three-
step washing protocol before in vitro culture. The remainingmetaphase 2 sib-
ling oocytes were untreated and placed directly into in vitro culture (Control
group). All normally fertilized zygotes from both groups were sequentially
cultured to the blastocyst stage. Transferable quality blastocysts were either
biopsied for comprehensive chromosome screening (CCS) and vitrified, or
vitrified intact, for a future frozen embryo transfer (FET). Statistical analysis
included Student’s t-test, Fisher’s Exact and Chi square test where appro-
priate, with significance at P<0.05.
RESULTS: On average 21.2�8.5 oocytes were retrieved per IVF cycle with

mean maternal and paternal age of 36.9�4.5 and 39.9�5.8 years, respectively.
Fertilization rates did not significantly differ between the sibling oocyte groups
(67% Calcium versus 74% Control; ns). Likewise, cleavage rates to the 6-8
cell embryonic stagewere comparable (97%with Calcium versus 96% Control;
ns). In contrast further development to the blastocyst stage was significantly
improved in the calcium ionophore treatment group (48%) when compared to
controls (39%; P<0.05). In addition, there was a trend towards more blastocysts
formed onDay 5 of embryonic development (21%Calciumversus 16%Control;
P¼0.06). A total of 38 cycles included CCS with a 43% euploidy rate from sib-
ling oocytes treated with calcium ionophore compared to 44% euploidy rate for
sibling oocyte untreated controls. To date, 29 patients have undergone an FET
(n¼12 SET Calcium group; n¼12 SET Control group and n¼5 DETs one blas-
tocyst from each group) with an equivalent viable clinical pregnancy/live birth
rate of 82.8% representing blastocysts from both groups.
CONCLUSIONS: In our study, calcium ionophore treatment after ICSI re-

sulted in increased rates of blastocyst formation with no impact on chromo-
some constitution or clinical pregnancy/live birth rates for patients with male
factor infertility or a history of poor blastocyst development with normal
sperm parameters.
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HUMAN EMBRYO DEVELOPMENT CHARACTERIS-
TICS MAY AFFECT LIVE BIRTH SEX RATIO: A
TIME-LAPSE STUDY. B. Huang L. Jin. Reproductive
Medical Center, Tongji Hospital, Wuhan, China.

OBJECTIVE: There was few study reported the relationship between
these morphologic parameters and human embryo sex. Whether embryo
development parameters affected the sex ratio or not is unclear. Nowadays,
we could obtain more information on morphokinetic parameters of the em-
bryo and identify any sex-related differences by using time-lapse technology.
As far as we known, there were very few studies reported the relationship be-
tween live birth gender and embryo development kinetics. Therefore, the pur-
pose of this study was to retrospectively analyze the time-lapse data from our
IVF center and to determine whether implanted embryo development ki-
netics was associated with live birth gender.
DESIGN: Retrospective observational cohort study.
MATERIALS AND METHODS: The present research was conducted at

Reproductive Medicine Center of Tongji Hospital between Feb 2014 and
Dec 2015. A total of 743 patients were enrolled, and all patients gave written
informed consent. All patients in this study underwent routine clinical and
laboratory treatment at the center, and no additional intervention was per-
formed. Embryos transfer resulted in <100% implantation or 100% im-
planted twins with two different genders (male/female) were excluded
from the analysis. The precise timing of cell division and developmental pa-
rameters were determined: time of extrusion of second polar body (2pb), time
of PN appearance (PNA) and fading (PNF), time of cleavage to two-blasto-
mere embryo (t2), t3-t8. Additionally, the time duration of events were also
calculated: PNA-PNF, PNF-t2, cc2 (t3-t2), s2 (t4-t2), cc3 (t5-t3), s3 (t8-t5).
RESULTS: A total of 134 qualified patients with 100% implantation

and known live birth information were included in the analysis. There
were 81 patients with 105 boys live birth (male embryos, n ¼ 105) and
53 patients with 69 girls live birth (female embryos, n ¼ 69). The time
parameters of t3 and t4 among male embryos were significantly
(p<0.05) earlier than those of female embryos. The time duration of
cc2 in male embryos were significantly (p<0.01) shorter than those of fe-
male embryos.
CONCLUSIONS: Embryo development characteristics may be related

with live birth sex ratio.
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CRYOPRESERVATION AND FROZEN EMBRYO TRANSFER
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TRANSFERRING FROZEN-THAWED EMBRYOS
AT THE BLASTOCYST STAGE SIGNIFICANTLY
IMPROVES PREGNANCY OUTCOMES COMPARED
TO CLEAVAGE STAGE: A SARTCORS ANALYSIS OF
OVER 250,000 FET CYCLES OVER A DECADE. B. N. Kashani,a

E. C. Holden,a S. Morelli,a,b D. Alderson,c S. K. Jindal,d

P. G. McGovern.b,a aObstetrics, Gynecology and Women’s Health, Rutgers
- New Jersey Medical School, Newark, NJ; bUniversity Reproductive Asso-
ciates, Hasbrouck Heights, NJ; cRutgers University Biostatistics and Epide-
miology Services Center, Rutgers, The State University of New Jersey,
Piscataway, NJ; dObGyn and Women’s Health, Montefiore’s Institute for
Reproductive Medicine and Health, Hartsdale, NY.

OBJECTIVE: Despite the dramatic shift towards blastocyst stage embryo
transfer (ET) over the last decade, only a small number of studies have eval-
uated its use in frozen-thawed embryo transfer (FET) cycles. The objective of
this study was to compare treatment outcomes in blastocyst vs. cleavage
stage embryos in FET cycles using the Society for Assisted Reproductive
Technology Clinic Online Report System (SARTCORS) database. We hy-
pothesize that blastocyst stage FET’s have increased pregnancy rates and
improved pregnancy outcomes.

DESIGN: A retrospective study.
MATERIALS ANDMETHODS: An IRB approved review of FET cycles

was performed on cycles between 2004 through 2013 using data from the
SARTCORS. Only frozen, autologous cycles were included, while fresh
IVF cycles were excluded. Only cycles with treatment and pregnancy out-
comes were included. Demographic data was collected and compared be-
tween the blastocyst and cleavage stage FET groups. Data analysis was
performed using multivariate and logistic regression, and chi-squared and in-
dependent sample t-tests (SAS software).

RESULTS: A total of 256,287 FET cycles were analyzed. There were
significant differences in the demographic characteristics between blasto-
cyst vs. cleavage stage FET patients in terms of age, BMI, gravidity, par-
ity, maximum serum FSH, and prior IVF cycles, but differences were not
large enough to be clinically meaningful. Cleavage stage FET cycles had
more smokers (7.2% vs. 5.25%), as well as fewer elective single ET’s
(5.4% vs. 20.2%) compared to the blastocyst FET cycles (p < 0.0001).
Blastocyst FET’s had significantly increased pregnancy rates (60.6% vs.
41.0%), clinical intrauterine gestations (48.5% vs. 32%), and live birth
rates (37.9% vs. 24.7%) compared to cleavage stage FET’s (p <
0.001). This improved success for blastocyst stage FET was achieved us-
ing both fewer embryos thawed (cleavage vs. blastocyst, 3.4 vs. 2.4 p <
0.001) and fewer embryos transferred (cleavage vs. blastocyst, 2.3 vs. 1.8
p < 0.001). Additionally, even after controlling for maternal age at
freeze, BMI, smoking, prior IVF cycles, maximum serum FSH, and num-
ber of embryos transferred to the uterus, blastocyst stage FET resulted in
a 54% increased odds of having a live birth compared to cleavage stage
FET (OR 1.54, CI 1.49, 1.60).

CONCLUSIONS: Blastocyst stage FET cycles have significantly higher
rates of pregnancy and live birth overall compared to cleavage stage embryos.
Blastocyst stage FET also have greater efficiency of pregnancy success per
embryo available. The national trend to replace cleavage stage FETwith blas-
tocyst stage FET is well justified.
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COMPARISON OF FROZEN EMBRYO TRANSFER
DURING A NATURAL CYCLE OR HORMONE SUP-
PLEMENTED CYCLE. A. B. Shah,a L. Stadtmauer,b

G. F. Celia,c J. D. Gordon,d M. DiMattina.d aJones Institute
for Reproductive Medicine EVMS, Norfolk, VA; bJones Institute for Repro-
ductive Medicine, Norfolk, VA; cOb/Gyn, Eastern Virginia Medical School,
Norfolk, VA; dDominion Fertility, Arlington, VA.

OBJECTIVE: The purpose of this study is to compare reproductive out-
comes of frozen embryo transfer (FET) during a natural cycle compared to
FET during a hormonally supplemented cycle.

DESIGN: Retrospective analysis.
MATERIALS AND METHODS: A retrospective analysis was per-

formed of FET at a private infertility practice between 2009-2016 using
data reported in the SART database. A total of 918 hormone supple-

mented (HS) cycles and 759 natural cycles were reported. Clinical preg-
nancy, live birth and miscarriage rates were analyzed (Fisher’s exact
test) as well as birth weight (t-test). Analysis based on age, donor and
PGS status was performed. Patients who underwent an HS cycle
received GnRH agonist and estradiol. Once the endometrial lining
reached 7mm or greater trilaminar thickness, GnRH agonist was
discontinued and supplemental progesterone was started. Embryo trans-
fer occurred after 6 days of progesterone. In natural cycles, patients
were given recombinant hCG once ultrasound showed a lead follicle
of 18mm. Patients were given supplemental estradiol and progesterone
in the luteal phase. Embryo transfer occurred 7 days after hCG
injection.
RESULTS: No statistically significant difference in clinical pregnancy, live

birth, ormiscarriage ratewas seen. Therewas no difference in clinical pregnancy
rate or live birth rate when accounting for donor or PGS status. When analyzing
by age, women<35 years old had higher clinical pregnancy rates in HS cycles.
Therewas an increase inmiscarriage among donor recipients who underwent an
FET in a natural cycle (4.6% v 12.5%, p ¼ 0.013). There was an increase in
miscarriage rate among women >42 years old in a natural cycle (4.1% v
10.8%, p¼0.047). There was no difference in birth weight.
CONCLUSIONS: In this population, FETin a natural cycle andHScycle had

similar outcomes for clinical pregnancy rate, live birth rate and birth weight. The
increased miscarriage rate among donor recipients in a natural cycle may be
related to age as donor recipients tend to be older. The increased miscarriage
rate among women >42 undergoing natural cycle would seem to support this.
This data suggests FET during a natural cycle is an appropriate option for ovula-
torywomen.Women>42 years oldmay benefit fromFET in anHS cycle. Addi-
tional prospective studies are needed to confirm these findings.
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IT IS VALUE THAT BLASTOCYSTS FROM RESCUE
ICSI OF 1-DAY-OLD OOCYTES BE CRYOPRESERVED
AND SUBSEQUENTLY USED IN FROZEN-THAWED
CYCLES. M. Li P. Liu. Reproductive Medical Center,
Peking University Third Hospital, Beijing, China.

TABLE 1. FET protocol and outcomes

Treatment Outcome

Hormone
Supplemented
Cycle (N¼918)

Natural Cycle
(N¼759) p-value

Clinical intrauterine
pregnancy (%)

42.7% 42.5% 0.96

Donor 39.4% 48.9% 0.14
Autologous 44.3% 41.7% 0.34
PGS 48.0% (N¼248) 56.7% (N¼141) 0.11
<35 years 51.9% 43.5% 0.046*
35-37 years 42.1% 45.8% 0.47
38-40 years 32.8% 41.5% 0.14
41-42 years 41.9% 31.1% 0.23
>42 years 34.5% 43.2% 0.20
Live Birth Rate (%) 35.0% 35.0% 0.99
Donor 33.5% 36.4% 0.61
Autologous 35.7% 34.8% 0.73
PGS 42.7% (N¼248) 48.9% (N¼141) 0.25
< 35 years 43.3% 37.4% 0.15
35-37 years 31.2% 39.9% 0.09
38-40 years 27.0% 30.5% 0.60
41-42 years 36.5% 25.3% 0.16
>42 years 28.9% 32.4% 0.65
Miscarriage rate (%) 6.9% 6.7% 0.99
Donor 4.6% 12.5% 0.013*
Autologous 7.9% 6.0% 0.19
PGS 5.2% (N¼248) 6.4% (N¼141) 0.65
<35 years 7.7% 5.1% 0.24
35-37 years 10.8% 5.9% 0.09
38-40 years 5.1% 9.3% 0.26
41-42 years 4.1% 5.3% 0.99
>42 years 4.1% 10.8% 0.047*
Singleton birth

weight (gm),
mean +/- SD

3363 +/- 33.2
(N¼ 298)

3288 +/- 36.0
(N¼249)

0.12
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OBJECTIVE: To determine the value of transferring blastocyst embryos
just from rescue ICSI(R-ICSI)of 1-day-old oocytes in frozen-thawed cycles.

DESIGN: A case-control study.
MATERIALS AND METHODS: The current study was a retrospective

analysis of embryo transfers of just R-ICSI embryos using fresh cleavage-
stage embryos (R-ICSI cleavage fresh) , frozen-thawed cleavage-stage R-
ICSI embryos (R-ICSI cleavage frozen) , and frozen blastocyst-stage R-
ICSI embryos (R-ICSI blast frozen) between January 2009 and June 2016.
To study the effect of R-ICSI transfer, comparison groups were used: fresh
cycles of conventional ICSI (C-ICSI cleavage fresh), and frozen-thawed cy-
cles cleavage-stage (C-ICSI cleavage frozen) and blastocyst-stage (C-ICSI
blast frozen). Comparison groups were matched for cycle and patient charac-
teristics to the R-ICSI group. The inclusion criteria for comparison groups
were [1] matched one-to-one on participant age and number of oocytes
retrieved between the R-ICSI groups and comparison groups and [2] transfer
of just conventional ICSI (C-ICSI) embryos during the same period as in the
R-ICSI group. A better synchronization of embryo development with the
endometrium is adjusted in R-ICSI cleavage frozen and R-ICSI blast frozen.

RESULTS: For fresh cycles, the Implantation rate (IR) in the R-ICSI
cleavage fresh was lower than that in the C-ICSI cleavage fresh . For
frozen-thawed cycles, the IR in the R-ICSI cleavage frozen was lower than
that in the C-ICSI cleavage frozen , but the IR in R-ICSI blast frozen was
comparable to that of C-ICSI blast frozen.

CONCLUSIONS: Blastocyst culture facilitates the selection of R-ICSI
embryos with developmental potential for transfer and transfer in froze-
thawed cycles can achieve a better synchronization of the embryo develop-
mental stage and the endometrial secretory pattern. So it is recommended
that embryos from R- ICSI cycles are cultured to blastocyst, cryopreserved
and subsequently used in frozen-thawed cycles.
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ARE PREGNANCY RATES AFFECTED BY DAY OF
BLASTOCYST CRYOPRESERVATION IN SINGLE
EUPLOID FROZEN EMBRYO TRANSFER CYCLES?
J. Thorne, L. A. Kaye, A. Bartolucci, C. A. Benadiva,
J. Nulsen, L. Engmann. Dept. of Reproductive Endocrinology & Infertility,
University of Connecticut Health Center, Farmington, CT.

OBJECTIVE: There is inconclusive evidence whether day of cryopreser-
vation of euploid embryos affects pregnancy rates. We sought to compare
pregnancy outcomes between euploid blastocyst embryos cryopreserved on
either day 5 or 6.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: 126 cycles performed at a large univer-

sity-based center during a period of January 2013 through December 2016
were evaluated. Euploid embryos cryopreserved on either day 5 (n¼77) or
day 6 (n¼51) and utilized in a single frozen embryo transfer (FET) cycle
were included for analysis. Preimplantation genetic screening was performed
by either array Comparative Genomic Hybridization or Next-Generation
Sequencing. Only high quality blastocyst embryos were biopsied and frozen.
The primary outcome was ongoing pregnancy rate (OPR). Secondary out-

comes included implantation rate (IR), clinical pregnancy rate (CPR), clinical
loss rate (CLR) and multiple gestation rate (MGR). Student’s t-test and Mann-
Whitney test were used to assess continuous variables depending on how the
data was distributed. Chi-square was used to assess categorical variables.
Multivariate logistical regression was performed to control for potential con-
founding variables. A p-value <0.05 was considered statistically significant.
RESULTS: No significant differences were noted between the groups for

age (35.5�4.3 vs. 35.5�4.0), BMI (25.8�5.8 vs. 25.2�4.6), AMH level
(3.1�2.3 vs. 3.6�4.4), previous live birth (37.7% vs. 49.0%), diagnosis of
recurrent pregnancy loss (RPL) (23% vs. 14%) and number of prior FET cy-
cles (0.3�0.7 vs. 0.6�0.9). Therewere no differences in pregnancy outcomes
between the two groups (Table). Using bivariate analysis there was no differ-
ence in OPR between the two groups (OR: 0.84, 95%CI 0.40 - 1.73, p¼0.63).
A multivariate regression analysis was performed to control for the potential
confounding variables of age, BMI, previous live birth, diagnosis of RPL, or
prior FET resulting in an adjusted odds ratio for OPR of 0.78 (95% CI 0.37 -
1.65, p¼0.51).
CONCLUSIONS: Day of cryopreservation does not affect pregnancy out-

comes in single euploid blastocyst transfers. Rate of multiples remains low in
single embryo transfer cycles.
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FROZEN VERSUS FRESH EMBRYO TRANSFER IN
OVULATORY WOMEN. Z. Chen,a Y. Shi,b D. Wei,b

H. Zhang,c Z. Wang,b J. Li,b R. S. Legro.d aShandong Univer-
sity, Jinan, China; bCenter for Reproductive Medicine, Shan-
dong Provincial Hospital Affiliated to Shandong University, Jinan, China;
cYale School of Public Health, New Haven, CT; dPenn State University Col-
lege of Medicine.

OBJECTIVE: Elective frozen embryo transfer in anovulatory women with
polycystic ovary syndrome has improved live birth but higher pre-eclampsia
rates than a fresh transfer, but the risk/benefit ratio in ovulatory women is un-
certain. This study was designed to compare the live birth rate as well as ob-
stetric and neonatal complications between frozen and fresh embryo transfer
in women with ovulations.
DESIGN: This was a multicenter randomized controlled study partici-

pated by 20 study sites in China. Patients with regular menstrual cycle
who were undergoing their first cycle of IVF with or without ICSI were
enrolled. On day of oocyte retrieval, eligible patients were randomized to un-
dergoing fresh embryo transfer or freeze-all and frozen embryo transfer.
MATERIALS AND METHODS: A total of 2157 women were enrolled.

Gonadotropin releasing hormone antagonist protocol was used for ovarian
stimulation in all patients. Up to two cleavage-stage embryos were trans-
ferred in both groups. The primary outcome was a live birth after the first
transfer, which was defined as delivery of any neonateR28 week’s gestation
with signs of life. The secondary outcomes included moderate and severe
ovarian hyperstimulation syndrome rate, clinical pregnancy rate, implanta-
tion rate, ongoing pregnancy rate, pregnancy loss rate, incidence of obstetric
and perinatal complications.
RESULTS: The live birth rate in the frozen vs the fresh group (48.8% vs.

50.2%, relative risk (RR): 0.97, 95% confidence interval (CI): 0.89-1.06,
P¼0.50) as well as the rates of implantation, clinical pregnancy, overall preg-
nancy loss, and ongoing pregnancy were comparable. However, the rate of
second-trimester pregnancy loss was lower in the frozen embryo transfer
group (1.5% vs. 4.7%, RR: 0.33, 95% CI: 0.16-0.68, P¼0.002). Frozen em-
bryo transfer significantly reduced the risk of ovarian hyperstimulation syn-
drome compared with fresh embryo transfer (0.7% vs. 2.0%, RR: 0.32, 95%
CI: 0.14-0.74, P¼0.005). The risks of obstetric and neonatal complications
were comparable between the two groups. There was no significant differ-
ence in birth weight between the two groups.
CONCLUSIONS: Compared with fresh embryo transfer, frozen embryo

transfer offered a similar rate of live birth with reduced risks of ovarian hy-
perstimulation syndrome and second-trimester pregnancy loss. The benefit-

Comparison of outcomes of e between R-ICSI embryos and C-ICSI embryosmbryo transfers

group
R-ICSI cleavage fresh

(N¼700)
C-ICSI cleavage
fresh (N¼700)

R-ICSI cleavage
frozen (N¼108)

C-ICSI cleavage
frozen (N¼108)

R-ICSI blast
frozen (N¼216)

C-ICSI blast
frozen (N¼216)

IR 3.81% 27.74% 12.69% 31.05% 42.38% 45.13%
p-value < .001 < .001 >.05

Pregnancy Outcomes

Day 5 Day 6 p-value

IR, n (%) 55/77 (71.4) 36/51 (70.6) ns
CPR, n (%) 53/77 (68.8) 35/51 (68.6) ns
OPR, n (%) 45/77 (58.4) 32/51 (62.7) ns
CLR, n (%) 8/53 (15.1) 3/35 (8.6) ns
MGR, n (%) 1/53 (1.9) 2/35 (5.7) ns

ns¼not significant
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risk ratio of freeze-all versus fresh embryo transfer in ovulatory women var-
ied from anovulatory women.
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ELEVATED ESTRADIOL IN FROZEN-THAWED
EMBRYO TRANSFERS CYCLES AND PERINATAL
RISK. A. Sokalska, M. A. Mainigi, J. Vresilovic,
S. Senapati. Division of Reproductive Endocrinology and Infer-
tility, Department of Obstetrics and Gynecology, University of Pennsylvania,
Philadelphia, PA.

OBJECTIVE:While most pregnancies after assisted reproductive technol-
ogies are healthy, IVF has been associated with a greater risk of adverse peri-
natal outcomes. Recent data suggest that frozen embryo transfer cycles in
some subpopulations are associated with increased risk of preeclampsia,
however the mechanism is unclear. The aim of this study was to determine
factors influencing pregnancy and perinatal outcomes in frozen embryo
transfer cycles.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: Autologous vitrified-thawed embryo

transfer (FET) cycles 2012 -February 2017 resulting in positive pregnancy
test were reviewed (n¼619; 562 programmed FET, 57 natural cycle FET).
Cycles were analyzed based on estradiol level at the time of initiation of
the progesterone supplementation in the programmed cycles or before folli-
cle collapse in the natural cycles. Cycles with an estradiol level above the 95th

percentile (E2R1500 pg/mL) were compared to thosewith an estradiol level
<1500pg/mL. Multivariable logistic and linear regression modeling were
used to compare pregnancy and perinatal outcomes adjusted for maternal
age, diagnosis, embryo stage at transfer, number of embryos transferred,
endometrial thickness, frozen embryo transfer protocol, number of delivered
infants, neonatal sex, and year of transfer as appropriate.

RESULTS: Baseline characteristics including age, race, ethnicity, diagnosis,
embryo stage at transfer, number of embryos transferred were comparable for
both estradiol exposure groups. There was no difference in the rate of miscar-
riages, biochemical pregnancies, ectopic pregnancies and ongoing pregnancies
by estradiol level prior to progesterone initiation in unadjusted and adjusted
models (p>0.05).Amongst singletonpregnancies, an incidenceof pre-eclampsia
was significantly higher in the group with estradiol level R1500 pg/mL
compared to the group with estradiol level <1500 pg/mL (38% vs. 11%,
p¼0.011, AOR 4.7, 95% CI [1.4,15.4]), while the geometric mean birth weight
was 452 g lower in those with estradiol levelR1500 pg/mL compared to those
with estradiol<1500pg/mL (p¼0.01, ARR -452, 95% CI [-794 , -110]).

CONCLUSIONS: Present data demonstrates that elevated estradiol level in
frozen embryo transfer cycles is associated with the increased risk of pre-
eclampsia and low birth weight in singleton pregnancies. These findings sug-
gest that hormonal milieu of the uterine environment, even in frozen embryo
transfer cycles, may affect placentation leading to adverse perinatal outcomes.

Supported by: K12HD001265 (SS)

P-158 Tuesday, October 31, 2017

OUTCOMES OF NEONATES BORN FOLLOWING
TRANSFER OF FROZEN-THAWED CLEAVAGE
EMBRYOS WITH BLASTOMERE LOSS: A MULTI-
CENTER PROSPECTIVE STUDY IN CHINA. Y. Wu,
C. Li, H. Huang. The International PeaceMaternity&Child Health Hospital,
Shanghai, China.

OBJECTIVE: To evaluate the pregnancy outcomes and the safety of neo-
nates born following frozen-thawed cleavage embryos with blastomere loss.

DESIGN: Multicenter prospective study including all frozen-thawed
cleavage embryo transfer (FET) cycles was conducted in China.
MATERIALS AND METHODS: A total of 9,846 transfer cycles with only

intact embryos and 2,259 transfer cycles with only blastomere-lost embryos
were included. FET pregnancy outcomes including implantation rate, clinical
pregnancy rate, pregnancy loss rate, pregnancy termination due to fetal defects,
stillbirth and live birth rate were assessed. The outcomes of neonates born
following the transfer of blastomere-lost embryos were compared to those born
following the transfer of intact embryos using multilevel logistic regression.
RESULTS: A total of 12,105 FET cycles were included in analysis (2,259

cycles in blastomere loss group and 9,846 cycles in intact embryo group).
Compared with FET cycles of intact embryo, embryo with blastomere loss
transfers showed significantly poorer outcomes with respect to implantation
rate, pregnancy rate and live birth rate. However, following embryo implan-
tation, the two groups were similar with respect to live birth rate per clinical
pregnancy. Among the 4229 neonates, multiples neonates born from embryos
with blastomere loss were at an increased risk of SGA (aOR¼1.50, 95%CI,
1.00-2.25). Similar results were observed among singletons (aOR¼1.84,
95%CI, 0.99-3.37), however, the confidence interval did not exclude the
null effect. No association were found between blastomere loss and subse-
quent occurrence of congenital anomalies or neonatal mortality. However,
neonates born from blastomere-lost embryos showed an increased risk of
transient tachypnea of the newborn (TTN, aOR¼5.21, 95%CI, 2.42-11.22).
CONCLUSIONS: Transfer of embryos with blastomere loss was associ-

ated with a reduced rates of conception. Once embryos with blastomere
loss are implanted, pregnancies appear to have the same probability of pro-
gressing to live birth, but with an increased risk of SGA and TTN.
Supported by:Medical Crossover Foundation of Shanghai Jiao Tong Uni-

versity (No. YG2015MS42)
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WOMEN OVER 37 HAVE SUPERIOR PREGNANCY
RATESWITHFROZENCOMPAREDWITHFRESHEM-
BRYO TRANSFERS - AN ANALYSIS OF 43,5765 CY-
CLES FROM THE NATIONAL ART SURVEILLANCE
SYSTEM (NASS). J. Keenan,a E. Marshall,b E. Heidel.c aObstetrics
and Gynecology, Division of Reproductive Endocrinology, University of
Tennessee Graduate School ofMedicine, Knoxville, TN; bWest Virginia Uni-
versity School of Medicine, Morgantown, WV; cSurgery, University of Ten-
nessee Graduate School of Medicine, Knoxville, TN.

OBJECTIVE: Fresh vs. Frozen embryo transfer is a topic of much debate.
However, despite much research, no one has to date evaluated whether age
plays a role in live birth rates following frozen ET. The objective of this study
was to evaluate the US data on LBR following fresh vs frozen ETas it relates
to the age of the patient.
DESIGN: Observational retrospective cohort study.
MATERIALS AND METHODS: The CDC provided data on live birth

rates following fresh and frozen ET grouped by age from the 2013 NASS.
This data for frozen cycles is not routinely reported by the CDC. IRB
approval was not required according to the design of the analysis. Frequency
statistics were used to describe categorical variables. For between-subjects
comparisons of categorical outcomes at each age grouping, Chi-square anal-
ysis was performed to yield unadjusted odds ratios (OR) with 95% confi-
dence intervals (95% CI). Cochran-Mantel-Haenszel tests were done to
establish trends in live births across age groupings between frozen ET and
fresh ET. Bonferroni correction used to account for experiment-wise error
rates when testing multiple hypotheses concurrently. All analyses were con-
ducted using SPSS Version 21 (Armonk, NY: IBM Corp).

Frozen Embryo Transfer Fresh Embryo Transfer

Odds Ratio (95% CI) P-valueAge Total ET Live Births % Live Birth Total ET Live Births % Live Birth

< 35 20423 9002 44.1 33750 15992 47.4 0.88 (0.85-0.91) < 0.001
35-37 10374 4160 40.1 15941 6269 39.3 1.03 (0.98-1.09) ¼ 0.21
38-40 7713 771 35.7 13456 3822 28.4 1.40 (1.32-1.49) < 0.001
41-42 3005 910 30.3 6588 1066 16.2 2.25 (2.03-2.49) <0.001
43-44 1329 312 23.5 3086 252 8.2 3.45 (2.88-4.13) <0.001
> 44 732 104 14.2 750 22 2.9 5.48 (3.42-8.79) <0.001

Data are LBR after frozen and fresh embryo transfers grouped according to age with associated OR, 95% CI, and p-value
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RESULTS: As expected, LBR were found to decrease significantly with
increasing age (Figure 1). Under the age of 35, LBR was lower with frozen
than with fresh ET (44.10% vs 47.40%, OR 0.88, 95% CI 0.85 - 0.91). Be-
tween ages 35-37, FET and fresh ET resulted in similar live birth rates of
40.10% and 39.30% respectively (OR 1.03, 95% CI 0.98 - 1.09). In women
ages 38-40, 41-42, 43-44, and >44, frozen ET LBRs were 35.7%, 30.3%,
23.5%, and 14.2% respectively versus fresh ET LBRs of 28.4%, 16.2%,
8.2%, and 2.9%. These numbers represent increased LBRs that were OR
1.4 - 5.4 fold greater for FET than for the corresponding fresh transfer age
groups. (Table I) Specifically, in age groups 38-40, 41-42, 43-44, >44,
LBRs were OR 1.4, 95% CI 1.32 - 1.49, OR 2.25, 95% CI 2.03 - 2.49, OR
3.45, 95% CI 2.88 - 4.13, and OR 5.48, 95% CI 3.42 - 8.79 times greater
in FET versus fresh ET, respectively. Over the age of 38, trend analysis using
Cochrane-Mantel-Haenszel showed that FET were OR 1.70 times more
likely (95% CI 1.62 - 1.78) to lead to successful births vs fresh ET.

CONCLUSIONS: To obtain optimal results in aging ART patients,
embryo transfer should be deferred to a frozen replacement cycle.
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ELECTIVE FROZEN VERSUS FRESH EMBRYO
TRANSFER IN ANTAGONIST CYCLE IN NORMO-
RESPONDERS: A RANDOMISED STUDY K. D. Nayar,
R. Ahuja, M. Singh, M. Gupta, G. Kant, N. Sharma,
D. Nayar. Akanksha IVF Centre, New Delhi, India.

OBJECTIVE: To compare the pregnancy rates between fresh
Embryo transfer after ovarian stimulation using antagonist protocol with
frozen-thawed Embryo transfer in artificially prepared endometrium after
elective cryopreservation of all embryos in stimulated cycle.

DESIGN: A randomized controlled trial conducted in a private Infertility
centre from 1st January 2016 to 31st January 2017.

MATERIALS AND METHODS: Normo-responder women (N¼130) un-
dergoing controlled ovarian stimulation with antagonist protocol triggered
with rhCG 250 mcg were enrolled. Women aged>36 years, Terminal Estradiol
levels> 2500pg/ml, oocyte retrieved< 4 or> 18 were excluded. Women were
randomizedusing computergenerated randomnumber sequence into twogroups
on the day of oocyte retrieval -GroupA (N¼65)who had fresh transfer of at least
twogoodgradeday3embryos in the samecycle andGroupB (N¼65)underwent
elective cryopreservation of all embryos done on day 3 ofwhich atleast two good
grade embryoswere transferred in subsequent cycle after artificial preparation of
endometrium hormonally. Primary outcomes were Pregnancy Rate & Clinical
Pregnancy Rate. Data was summarized as percentatges and means, statistical
analysiswasdoneusingchi square forqualitativedata and students t test forquan-
titative data using SPSS software.

RESULTS: The endometrial thickness on the day of transfer and mean
number of embryos transferred was comparable between the two groups.
(Group A 9.4 mm vs Group B 9.2 mm p¼0.8 and Group A 2.53 vs Group
B 2.46 p¼0.9 respectively). The pregnancy rates and clinical pregnancy rates
were significantly more in Group B compared to Group A ( 72.3% vs 53.8%
p¼0.02 , 69.2% vs 47.6% p¼0.01 ).

CONCLUSIONS: Clinical pregnancy rates in normo-responders are
found to be significantly higher in elective cryopreservation group, sug-
gesting freeze all policy and transfer of best embryos in artificially pre-
pared endometrium in subsequent cycle as a strategy to improve
reproductive outcomes.

References:
1. Roque, Matheus, et al. ‘‘Freeze-all policy: fresh vs. frozen-thawed em-

bryo transfer.’’ Fertility and sterility 103.5 (2015): 1190-1193.
2. Roque, Matheus, et al. ‘‘Fresh embryo transfer versus frozen embryo

transfer in in vitro fertilization cycles: a systematic review and meta-
analysis.’’ Fertility and sterility 99.1 (2013): 156-162.
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FROZEN EMBRYO TRANSFER IS ASSOCIATED
WITH A HIGHER LIVE BIRTH RATE USING
GESTATIONAL CARRIERS: AN ANALYSIS OF THE
2014 SOCIETY FOR ASSISTED REPRODUCTIVE
TECHNOLOGY (SART) DATA. T. Segal,a K. Kim,b

S. L. Mumford,b J. M. Goldfarb,a R. S. Weinerman.a aReproductive
Endocrinology and Infertility, University Hospitals/UH Fertility Center,
Beachwood, OH; bNICHD, Bethesda, MD.

OBJECTIVE: In order to better isolate the effects of the freeze/thaw pro-
cess and the superovulated environment, we sought to analyze fresh and
frozen embryo transfer cycles into gestational carriers, in which the uterine
conditions were the same in both fresh and frozen embryo transfer groups.
DESIGN: Retrospective cohort study.
MATERIALSANDMETHODS: The SART database was used to iden-

tify all gestational carrier cycles in 2014. Generalized linear regression
models were used to estimate associations between fresh versus frozen
cycles and pregnancy and birth outcomes among gestational carriers.
Models were adjusted for covariates including carrier age, oocyte age,
number of prior ART cycles, gravidity, number of prior spontaneous
abortions, infertility diagnosis, use of assisted hatching, preimplantation
diagnosis, and number of embryos transferred. A power calculation
demonstrated n¼356 per group would detect a 10% difference in live
birth rate (80% power, a¼0.05).
RESULTS: Among 3,939 gestational carrier cycles performed, 1,474 fresh

(719 nondonor, 755 donor) and 2,465 frozen (1287 nondonor, 1178 donor)
embryo transfers were analyzed. When using autologous oocytes, clinical
pregnancy (54.3% vs. 39.2%; adjusted odds ratio [AOR] 2.04, 95% confi-
dence interval [CI] 1.53-2.72, p<0.0001) and live birth (43.4% vs. 31.2%,
AOR 1.99, 95% CI 1.49-2.67, p<0.0001) were both significantly higher
with frozen embryo transfer compared to fresh transfer (Table). There was
no difference in miscarriage between fresh and frozen transfers using autol-
ogous oocytes. Patients using donor oocytes had a similar probability of a

Pregnancy rate in fresh embryo transfer and frozen embryo transfer

Reproductive
outcome

Fresh ET,
Group A
(N¼65) Percentage

Frozen ET,
Group B
(N¼65) Percentage

P -
value

Pregnancy rate 35 53.8% 47 72.3% 0.02
Miscarriage Rate 4 11.4% 2 4.2% 0.22
Clinical

Pregnancy
Rate

31 47.6% 45 69.23% 0.01

Associations between fresh/frozen cycles and pregnancy outcomes among gestational carriers

Autologous Oocyte Outcomes Frozen(N¼1287) Fresh (N¼719) Adjusted OR (95% confidence interval) P value

Clinical pregnancy (%) 54.3 39.2 2.04 (1.53-2.72) <0.0001
Live birth (%) 43.4 31.2 1.99 (1.49-2.67) <0.0001
Miscarriage (%) 10.6 7.7 1.14 (0.71-1.85) 0.582
Prematurity (%) 18.4 17.2 1.81 (0.66-5.01) 0.252
Low birth weight (%) 8.4 6.1 1.41 (0.69-2.91) 0.349

Donor Oocyte Outcomes Frozen(N¼1178) Fresh (N¼755) Adjusted OR (95% confidence interval) P value

Clinical pregnancy (%) 61.6 57.1 0.97 (0.79-1.20) 0.792
Live birth (%) 52.9 51.7 0.87 (0.71-1.07) 0.193
Miscarriage (%) 8.2 5.2 1.46 (0.99-2.16) 0.054
Prematurity (%) 17.4 17.4 1.02 (0.64-1.61) 0.934
Low birth weight (%) 5.6 7.6 0.65 (0.33-1.28) 0.212
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clinical pregnancy and live birth, regardless of fresh or frozen transfer. When
using donor oocytes, there was a trend toward an increased miscarriage rate
after a frozen embryo transfer compared to a fresh transfer (8.2% vs. 5.2%;
AOR 1.46, 95% CI 0.99-2.16, p¼0.05). Of the 1,340 singletons born, there
were no differences in the rates of prematurity or low birth weight after fresh
or frozen transfer in either the nondonor or donor oocyte groups.

CONCLUSIONS: This study suggests that there is an advantage to a frozen
embryo transfer of autologous embryos resulting in higher rates of clinical preg-
nancy and live birth compared to fresh transfer. This effect is independent of the
uterine environment since the uterine preparation for gestational carriers in each
cycle type is identical. However, a potential confounder of embryo selectionwith
frozen embryo transfer remains to be analyzed.

Supported by: Intramural Research Program, DIPHR, NICHD, NIH
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A HURDLE IN THE EGG FREEZING RACE: COMPARI-
SON OF DONOR AND AUTOLOGOUS OOCYTE CRYO-
PRESERVATION (OC) OUTCOMES. S. Druckenmiller,a

P. Labella,b S. DeVore,c J. Grifo,d B. Hodes-Wertz,e

N. Noyes.f aObstetrics and Gynecology, NYU School of Medicine, New York,
NY; bob/gyn, NYU Fertility Center, Pelham Manor, NY; cNYU, New York,
NY; dNYULangone Fertility Center, NY, NY; eOb/Gyn, NYULangoneMedical
Center, New York, NY; fOB GYN, New York University School of Medicine,
New York, NY.

OBJECTIVE: OC is now a mainstream fertility preservation option,
and many patients (pts) are asking about chance of live birth with this
new technology. Unfortunately, minimal data is available as most pts
who have undergone OC have not yet returned for thaw. Further,
much of our knowledge is based on donor OC (DOC), which may be su-
perior to autologous OC (AOC). Thus, our aim was to compare DOC
and AOC thaw outcomes.

DESIGN: Retrospective cohort study.
MATERIALS ANDMETHODS: We reviewed all DOC and AOC thaw

cycles from 10/2004-1/2017 at a university-based fertility center. Exclu-
sion criteria included PGD/PGS, day-3 embryo transfers, and age at
retrieval >43y. Data was mined for: no. of retrieved/thawed/surviving
oocytes, 2-pronuclear fertilization (2-PNF), embryo development, im-
plantation and ongoing pregnancy/live birth (LB) rates. Fischer’s exact
and Mood’s median tests were used for statistics.

RESULTS: See Table. Cycles included 131 DOC thaws (119 recipients,
median donor age 26, range 21-31) and 137 AOC thaws (123 pts, median
age 38, range 25-42), including a subgroup of 24 AOC<35y thaws (23 pts,
median age 33, range 25-34). As expected, donors were younger than
AOC pts (p< .0001) and fewer MII oocytes per cycle were thawed in DOC
(median 8) than in All-AOC (median 11; p< .0001) or AOC<35y (median
13; p< .0001) pts. Oocyte survival, 2-PNF and blastocyst (BL) formation
rates (BFR) were higher in DOC than All-AOC (p< .0001) and in AOC<35y

(p<0.03), and more All-AOC and AOC<35y pts had no suitable BL for
transfer compared to DOC (34% and 33% vs. 7%; p< .01). However, in cy-
cles with BL for transfer, LB rates were not different between DOC and
AOC<35y (p¼1); albeit, in AOC<35y pts, an additional BL was transferred
on average. Multiple birth rates in the DOC, All-AOC, and AOC<35y groups
were 5/84 (6%), 7/38 (18%), and 2/9 (22%), respectively.
CONCLUSIONS: As women increasingly rely on AOC for fertility

preservation, it is critical to provide realistic expectations about out-
comes. Developmental parameters for AOC were inferior to DOC, re-
sulting in production of fewer BL and a higher proportion of pts with
no embryos for transfer. In those achieving embryo transfer, LB out-
comes in AOC<35y vs. DOC appear comparable, although with an addi-
tional blastocyst being transferred on average per cycle in AOC<35y
pts. Thus, DOC thaw data is not an appropriate counselling tool for
pts pursuing AOC; only AOC thaw data should be used.
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THE IMPACTOFCRYOPRESERVATIONONBIOPSIED
EMBRYOS WITHOUT THE BIAS OF THE UTERINE
RECEPTIVITY. RETROSPECTIVE ANALYSIS OF 493
PGSCYCLES INVOLVINGEGGDONORS (ED)/GESTA-
TIONAL CARRIERS (GC). R. Ruiz de Assin,a P. Rubino,a L. Guan,a

L. G. Tapia,a P. Sinogaya,b J. G. Wilcox,a J. Nelson,a J. M. Norian,a

B. Kolb,a T. T. Tan.a aHRCFertility, Pasadena, CA; bNexgenomics, Pasa-
dena, CA.

OBJECTIVE: PGS often requires cryopreservation of embryos after bi-
opsy. The transfer of frozen embryos into a uterus not affected from ovarian
stimulation might result in a greater pregnancy rate (PR), as recent studies
support the benefit of the freeze-all policy in the PGS cycles. However, cryo-
preservation itself may still entail some risk to the biopsied embryo. Due to
the confounding uterine factor, the possible damage of the cryopreservation
on biopsied embryosmight have been underestimated. In this study we inves-
tigated the impact of cryopreservation on the clinical outcome of PGS cycles.
In order to eliminate any bias related to the uterine receptivity, we compared
fresh and frozen PGS cycles, in which only ED and GC were used.
DESIGN: This is a retrospective, single-center cohort study including PGS

cycles in which both, ED and GC where involved.
MATERIALS ANDMETHODS: 493 embryo transfer ET cycles conduct-

ed between 1 January 2015 and 31 December 2016 were included, of these,
63 were fresh ETand 430 were frozen ET (FET) from freeze-all cycles (Cry-
otech Vitrification andWarming�). Only the first FET cycle was considered.
In each cycle an ED and GC were used. The embryos frozen on D5 were
thawed either on the afternoon before the ET, or on the ET day based on
the Lab workload. D6 embryos were thawed on the ET day. FETs were con-
ducted after endometrial priming with estradiol. Setting the a error at 0.05,
our study had a power of 80% to observe a decrease of 20% in the ongoing
pregnancy and implantation rate (G*power 3, post hoc analysis).

Outcomes of DOC and AOC Cycles

Group
DOC (n¼119 pts, 131 thaws,

158 transfers)
All-AOC <43y (n¼123 pts,

137 thaws, 92 transfers)
AOC<35y (n¼23 pts,
24 thaws, 16 transfers) P Values

Median age (IQR) 26 (24-29)a 38 (36-39) 33 (30-34)b a-b 0.0001
No. MII oocytes thawed

(median/cycle,IQR)
1138 (8, 6-10)c 1698 (11, 8-16)d 381(13, 11-21)e c-d 0.0001 c-e 0.0001

No. MII oocytes survived 1001/1138 (88%)f 1330/1698 (78%)g 300/381 (79%)h f-g 0.0001
f-h 0.0001

No. 2-PNF 759/1138 (67%)i 901/1698 (53%)j 230/381 (60%)k i-j 0.0001
i-k 0.03

No. morula + BL 91 + 373 ¼ 464 149 + 246 ¼ 395 43 + 83 ¼ 126
Morula + BFR 464/759 (61%)l 395/901 (44%)m 126/230 (55%)n l-m 0.0001

l-n 0.09
BFR 373/759 (49%)o 246/901 (27%)p 83/230 (36%)q o-p 0.0001

o-q 0.0005
Total no. embryos transferred

(median/cycle,IQR)
215 (1, 1-2) 182 (1, 1-2) 41 (2, 2-3)

Implantation rate 102/215 (47%)r 54/182 (30%)s 13/41 (32%)t r-s 0.0003
r-t 0.09

LB rate for all transfers 84/158 (53%)u 38/92 (41%)v 9/16 (56%)w u-v 0.09 u-w 1.0
No. thaw cycles with no transfer(%) 9/131 (7%)x 47/137 (34%)y 8/24 (33%)z x-y 0.0001 x-z 0.001
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RESULTS: The results are reported in Table I
CONCLUSIONS: To best of our knowledge, our study is the first that

compares fresh and frozen PGS cycles in which both, ED and GC were
involved, eliminating the bias of the improved uterine receptivity in the
FET cycles. With the limitation of a study powered to detect as signif-
icant a reduction of 20% in the ongoing PR and IR, the cryopreservation
itself seems not to have a negative impact on the clinical outcome of the
PGS cycles. When a patient had only D6 embryos for the FET, the im-
plantation rate was lower.
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FROZEN VERSUS FRESH EMBRYO TRANSFER IN
AUTOLOGOUS AND DONOR IVF CYCLES: A SART
REVIEW. N. Doyle,a M. J. Hill,a K. Devine,b

A. H. DeCherney,c M. Levy.b aReproductive Endocrinology
and Infertiltiy, National Institute of Health, Bethesda, MD; bShady Grove
Fertility, Rockville, MD; cNational Institute of Health, Bethesda, MD.

OBJECTIVE: Continued improvement in vitrification has made frozen
embryo transfer (FET) a viable alternative to fresh embryo transfer, and
use of a ’freeze all’ strategy for ART has increased. Supraphysiologic steroid
hormones resulting from ovarian stimulation for fresh IVF may adversely
affect implantation. Preparation for FET may more closely mimic the ’natu-
ral’ hormonal milieu, leading to improved cycle outcomes. Our objectivewas
to use SART data to compare live birth rates from FET vs. those from fresh
embryo transfer for both autologous and donor IVF cycles and to evaluate
trends over time.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: All 2003 to 2014 SART cycles were re-

viewed. For autologous cycles, patients 35 years and younger were included.
FET cycles for autologous and donor cycles included all transfers of frozen em-
bryos resulting from the insemination of fresh or frozen eggs. Fresh donor cycles
were those inwhich neither eggs nor embryoswere ever frozen. Fresh autologous
cycles included embryos derived from fresh and frozen oocytes.

RESULTS: A total of 160,140 autologous anddonor cycleswere included. For
autologous cycles, the difference in live birth consistently favored fresh transfer;

however, the difference narrowed markedly over the 12 year period analyzed,
from14%in2004 toonly6%2014.Conversely, live birth rates from fresh transfer
of embryos from donor eggs were 15-20%higher than those from frozen embryo
transfer of embryos from donor eggs over the same duration (Table).
CONCLUSIONS: This analysis of SART data demonstrates that the suc-

cess of autologous FET now approaches that of fresh embryo transfer. This is
likely due to improvement in cryopreservation methods as well as increased
use of PGS, particularly among FET cycles. In contrast, fresh donor egg
transfers demonstrated consistent and considerably higher live birth rates
than donor egg FET. It is unclear why embryo cryopreservation is associated
with a greater detriment when using embryos from donor eggs. This national
phenomenon of poorer outcomes from FET following donor egg IVF war-
rants attention and further exploration.
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THE EFFECT OF VAGINAL ESTRADIOL ON LIVE
BIRTH IN PREPARATION OF THE ENDOMETRIUM
IN FET CYCLES. N. Doyle,a T. Parikh,a A. A. Eubanks,b

A. DeCherney,a M. W. Healy,a B. Yauger,b J. M. Csokmay,b

M. J. Hill.a aReproductive Endocrinology and Infertiltiy, National Institute
of Health, Bethesda, MD; bWalter Reed National Military Medical Center,
Bethesda, MD.

OBJECTIVE: A plausible advantage of frozen embryo transfer cycles
(FET) is the ability to mimic the hormonal milieu of a natural menstrual
cycle, theoretically resulting in a more natural endometrium for embryo
implantation. However, some women fail to achieve serum estradiol (E)
levels in the natural cycle range (200-300 pg/ml) on oral estradiol, and
in our program these women are placed on vaginal estradiol. This
rapidly raises serum estradiol, but over the range of a natural menstrual
cycle which may negate the ‘‘natural milieu’’ target of an FET. Our
objective was to determine if adding vaginal E to oral E in women
with low serum E impacts the likelihood of live birth in FET cycles.
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: All 2011-2015 FET cycles were re-

viewed. After at least two weeks of GnRH agonist, oral estrace 2mg

TABLE I. Clinical outcomes of fresh versus frozen embryo transfers in PGS cycles involving both ED and GC.

Fresh Embryo Transfers Frozen Embryo Transfers

Total
D5 embryos cultured
overnight after thawing

D5 embryos cultured
few hours after thawing

D6 embryos cultured
few hours after thawing

N 63 430 40 355 35
Donor age 26.3 � 3,6 25.5 � 2.9 25.4 � 2.8 25.5 � 3.0 25.4 � 2.7
n of embryos biopsied 9.0 � 4.4 8.0 � 3.9 8.5 � 3.3 7.8 � 3.3 8.1 � 4.9
survival rate - 95.8% 95.3% 95.8% 96.8%
n of embryos transferred 1.7 � 0.6* 1.4 � 0.5* 1.3 � 0.6 1.4 � 0.5 1.7 � 0.7
Ongoing PR 69.8% 62.1% 57.5% 62.8% 57.1%
Ongoing IR 55.9% 51.4%** 50.9% 54.2% 37.9%**
AR 7% 10.1% 8.7% 10.3% 10.6%

* p ¼ 0.0026, **p¼0.026; PR: Pregnancy Rate, IR: Implantation Rate; AR: Abortion Rate
Although the number of embryos transferred in the fresh group was statistically higher, we did not observe any decrease in the clinical outcomes of the frozen
group. D6 thawed embryos implanted at a lower rate.

Percent of transfers resulting in live birth in FET and fresh donor/autologous IVF cycles.

Year Donor FET Donor fresh transfer Difference Autologous FET Autologous fresh transfer Difference

2004 30.0 50.9 20.9 29.5 43.3 13.8
2005 30.5 50.4 19.9 30.5 42.5 12.0
2006 32.1 52.1. 20.0 33.1 44.9 11.8
2007 32.1 54.1 22.0 34.0 46.1 12.1
2008 32.7 55.0 22.3 35.6 47.3 11.7
2009 33.8 55.1 21.3 35.6 47.5 11.9
2010 34.8 55.6 20.8 38.7 47.8 9.1
2011 35.7 54.9 19.2 39.3 46.3 7.0
2012 37.2 56.6 19.4 42.4 47.1 4.7
2013 40.5 56.1 15.6 44.4 47.7 3.3
2014 38.4 53.6 15.2 42.7 49.3 6.6
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was commenced and incrementally increased to 4mg and 6mg on days 5
and 8 respectively. Vaginal estrace 1mg was added if either serum E
levels were <100 pg/ml on day 8 or <200pg/ml on day 14, or the endo-
metrial lining measured <7mm on either of these days. The primary
outcome live birth was evaluated by GEE models adjusting for multiple
cycles and potential confounders.

RESULTS: 511 FET cycles were available for analysis. 137 FET cy-
cles required the addition of vaginal estrogen to oral estrogen and were
compared to 446 cycles that did not require vaginal estrogen. Prior to
initiation of vaginal E, patients in the vaginal E group had lower serum
E (312 vs 188 pg/ml, P<0.001). However, peak serum E rapidly
increased over two days and was higher in the vaginal E cohort (316
vs 968 pg/ml, P<0.001). Vaginal E did not improve the thickness or
pattern of the endometrial lining. In unadjusted and adjusted models,
vaginal E was associated with a higher spontaneous abortion and a
lower live birth rate (Figure 1).

CONCLUSIONS: The addition of vaginal E resulted in a rapid increase in
serum E, but was associated with a higher miscarriage and a lower live birth
rate. It is possible that attempting to increase serum E above the natural men-
strual cycle threshold of 200 pg/ml results in adverse downstream affects due
to supraphysiologic E levels.
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DELAYED BLASTOCYST DEVELOPMENT DOSE NOT
INFLUENCE THE OUTCOME OF VITRIFIED
WARMED TRANSFER CYCLES. W. Choi,a J. Eum,a

S. Kim,a M. Kim,a S. Bang,a M. Kim,a D. Lee,b J. Ko,b

W. Lee.a aFertility Center of CHA Gangnam Medical Center, Seoul, Korea,
Republic of; bDepartment of Biomedical Science, College of Life Science,
CHA University, Gyeonggi-do, Korea, Republic of.

OBJECTIVE: During embryonic culture to the blastocyst stage, there
are embryos that are delayed in their speed of development with a low
implantation rate. Our objective of this study was to compare the clin-
ical outcome according to the day of embryo freezing (day 5 or 6
following fertilization in vitro) when vitrification was postponed until
expanded blastocysts developed.

DESIGN: Cohort observational study
MATERIALS AND METHODS: We retrospectively investigated the

vitrified-warmed embryo transfer cycles between Jan 2014 and Dec
2015 in Fertility center of CHA Gangnam medical center . Clinical
outcome data consecutive of 1,056 vitrified-warming cycles were
analyzed. The mean age of the patient was 35.8 � 4.4 years. According
to the time of the vitrification, embryos were divided into day 5 (1,788
embryos of 772 cycles) and day 6 (594 embryos of 284 cycles) group.
Blastocysts were assigned to one of three groups scores according to
score of embryos.

RESULTS: We compared the clinical outcomes of vitrified-warmed blas-
tocyst stage derived from day 5 and day 6. The mean number of blastocysts
transferred per cycle, vitrified and transferred embryo score was not different
(1.8 � 0.5 vs. 1.8 � 0.3, 9.5�0.8 vs. 9.5�1.0, 9.7�0.4 vs. 9.8�0.7, respec-
tively). The survival rates were comparable between the day 5 and day 6
groups (90.15% vs. 88.68%). The clinical pregnancy and implantation rate
(56.08 vs. 41.54%, 40.54% vs.29.46%, P<0.05, respectively) of the day 5
were significantly higher than day 6. The abortion rate was lower in day5
as compared to day 6 (13.16% vs 16.10%) but no significant difference.
The pregnancy, implantation and abortion rate of high grade blastocyst vitri-
fied on day 5 and day6 was not different (59.08 vs. 51.34%, 48.32%
vs.42.76%, 11.45% vs. 13.45%, respectively).

CONCLUSIONS: Vitrified-warmed blastocyst stage derived from day 5
was significantly higher evidence for clinical pregnancy rate and implanta-

tion rate. But lower evidence for abortion rate were frozen either on day 5
or day 6 but no significant difference. But good quality blastocysts that
were vitrified on day 6 had similar developmental potential and pregnancy
outcomes compared to those of on day5. Thus, the quality of the blastocysts
were an important factor that affected the pregnancy outcomes of the vitri-
fied-warmed transfer cycles.
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INCREASED UTILIZATION OF BLASTOCYST
FROZEN EMBRYO TRANSFERS OVER TIME AND
SPACE: A SARTCORS STUDY. E. C. Holden,a

B. N. Kashani,a S. Morelli,a,b D. Alderson,c S. K. Jindal,d,e

P. G. McGovern.a,b aObstetrics, Gynecology and Women’s Health, Rutgers -
New Jersey Medical School, Newark, NJ; bReproductive Endocrinology and
Infertility, University Reproductive Associates, HasbrouckHeights, NJ; cRutgers
University Biostatistics and Epidemiology Services Center, Rutgers University,
Piscataway, NJ; dMontefiore’s Institute for Reproductive Medicine and Health,
Hartsdale, NY; eObstetrics, Gynecology and Women’s Health, Albert Einstein
College of Medicine, Bronx, NY.

OBJECTIVE: Recent data following the advent of vitrification has suggested
improved pregnancy and live birth rates for blastocyst stageversus cleavage stage
frozen embryos. However, there is little high quality evidence examining preg-
nancy outcomes comparing cleavage stage versus blastocyst stage frozen-thawed
embryo transfers (FETs) as noted in a 2016 Cochrane review (1), nor are there
studies looking at national trends over time regarding utilization of cleavage or
blastocyst FETs.Using the Society forAssistedReproductive Technologies Clin-
ical Outcomes Reporting System (SARTCORS) database, we evaluated practice
patternswith regards to embryo stage at frozen-thawedembryo transfer, over time
and by geographic location, between 2004 and 2013. We hypothesize that there
has been a shift away from cleavage stage FETs toward blastocyst stage FETs
in all geographic regions of the US.
DESIGN: A retrospective review.
MATERIALSANDMETHODS: IVFcyclesbetween2004 through2013 re-

ported to SARTCORS were evaluated. All programs self-report information on
patient demographics, cycle characteristics, and cycle outcomes as mandated by
the Fertility Clinic Success Rate and Certification Act of 1992 for submission to
the CDC (2). Inclusion criteria were autologous FET cycles. Exclusion criteria
were fresh IVF cycles and IVF cycles utilizing donor oocytes. Chi Square Tests
for Independence were performed using SAS software.
RESULTS: A total of 256,287 FET cycles were analyzed. All cycles prior

to 2006 were cleavage stage FETs. Blastocyst FETs started in 2006 and
comprised 11% of all FET cycles. Blastocyst FETs continued to increase
yearly thereafter, rising to 72% in 2013. Utilization of blastocyst FETs signif-
icantly increased over time (p less than 0.0001). Regional data on FET trends
became available in 2010. The USA was broken up into four regions: mid-
west, northeast, south and west. The south had the highest utilization of blas-
tocyst FETs 2010-2013. The Northeast had the lowest utilization in 2010
(53%), but grew to the second highest by 2013 (75%). Within each of the
four regions, rates of blastocyst FET utilization significantly increased over
time (p less than 0.0001).
CONCLUSIONS: Blastocyst stage FETs have been continually and signif-

icantly increasing from 2004-2013. We noted significant differences in
regional practice, with the northeast initially lagging behind in its adoption
of blastocyst stage transfer. We suspect that adoption of blastocyst FET is
secondary to favorable data regarding blastocyst fresh transfer.
References:
1. GlujovskyD,FarquharC,QuinteiroRetamarAM,AlvarezSedoCR,Blake

D.Cleavage stage versus blastocyst stage embryo transfer in assisted repro-
ductive technology. Cochrane Database Syst Rev. 2016 Jun 30.

Adjusted GEE models accounted for age at vitrification and number of embryos transferred.

Outcome Treatment Unadjusted Rate Unadjusted OR P value Adjusted Rate Adjusted OR P value

Positive hCG Control 69% 0.82 (0.54-1.25) 0.37 70% 0.77 (0.50-1.19) 0.25
Vaginal 65% 64%

ClinicalPregnancy Control 58% 0.78 (0.52-1.16) 0.22 58% 0.74 (0.49-1.11) 0.14
Vaginal 51% 51%

SAB Control 16% 2.13 (1.12-4.05) 0.02 16% 2.21 (1.14-4.27) 0.01
Vaginal 29% 29%

Live Birth Control 48% 0.61 (0.40-0.92) 0.02 48% 0.60 (0.40-0.91) 0.01
Vaginal 36% 36%
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2. United States Legislative Act. United States Fertility Clinic Success
Rate and Certification Act of 1992: Public Law 102-493. US Statutes.
1992;106:3146-3152.2
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DONOR EGG BANKING & EGG EFFICIENCY: WHAT
IS AN OPTIMUM NUMBER PER EGG LOT? J. Lim,a

N. Doyle,b M. Stratton,c J. Doyle,a J. Graham,a

A. H. DeCherney,d H. Hayes,c W. Caswell,c M. Levy,a

M. J. Tucker.a aShady Grove Fertility, Rockville, MD; bNational Institute
of Health, Bethesda, MD; cDonor Egg Bank USA, Rockville, MD; dEunice
Kennedy Shriver National Institute of Child, Bethesda, MD.

OBJECTIVE: Egg banking has evolved from an unreliable procedure into
a viable treatment option. However, the optimum number of eggs needed
from a donor egg bank to achieve consistent clinical outcomes remains unre-
solved. Our aim is to assess the efficiency of donor egg cryopreservation, and
the number of eggs that optimizes live birth.

DESIGN: Retrospective cohort study.
MATERIALSANDMETHODS: Anonymous eggdonation cycles identified

were performed between 2009-16 by multiple IVF laboratories using vitrified
eggs from a commercially-available donor egg bank. Mature donor eggs were
vitrified with commercial media on an open device. Thaw cohorts of 5 to 9
eggs were inseminated by ICSI. Fresh blastocyst transfer was performed with
vitrification of surplus embryos. Cancellation rate was defined as lack of embryo
suitable for transfer. Blastocyst conversion ¼ (# blastocysts)/(# 2PN embryos).
Ongoing pregnancy ¼ appropriate fetal heart rate at 12 weeks gestation. Cryo-
preservation rate ¼ (# cycles with surplus frozen embryos)/(# transfer cycles).
Chi-square analysis was used to calculate statistical significance at 0.05 level

RESULTS: No significant differences in survival, fertilization, ongoing
pregnancy, or blastocyst conversion rates, or number of embryos transferred
was seen between groups. Cancellation rates were higher for cycles with 5
compared to 6 or 7 eggs (p<0.0001 and 0.0005, respectively). Cryopreserva-
tion rates increased with the addition of each egg from 5 up to 8 eggs
(p<0.0001, 0.0001, and 0.046, respectively).

CONCLUSIONS: This review allows more informed decisions about egg
cryopreservation efficiency in commercial donor egg banking. While there

was no significant difference in ongoing pregnancy per thaw, it is possibly
related to group sample size. This may apply to comparisons of cancellation
rates between 5 and 8 or 9 eggs also. With consideration of surplus embryo
cryopreservation, the best outcomes were from 8-9 eggs. Factoring in cancel-
lation rates, 5 eggs or less result in lower pregnancy rates per cycle.
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COMPLETE ZONA REMOVAL USING LASER ASSIS-
TED HATCHING FOR VITRIFIED-WARMED DAY 6
BLASTOCYSTS INCREASED CLINICAL PREGNANCY
AND LIVE BIRTH RATES FOLLOWING SINGLE
VITRIFIED-WARMED BLASTOCYST TRANSFER. S. Ueno,
K. Uchiyama, T. Okimura, A. Yabuuchi, T. Okuno, T. Kobayashi,
K. Kato. Kato Ladies Clinic, Tokyo, Japan.

OBJECTIVE: Assisted hatching is often applied to facilitate blastocyst
hatching. However, the beneficial effect of assisted hatching on pregnancy
outcomes following blastocyst transfer is still controversial. Previously, we
reported that complete zona pellucida (ZP) removal as an assisted hatching
method is advantageous for blastocyst adhesion and outgrowth as assessed
in an in-vitro model. Therefore, it is important to explore the clinical efficacy
of complete ZP removal. It is known that embryo developmental speed and
female age are associated with clinical pregnancy rates (CPR) and live birth
rates (LBR). However, studies on the efficacy of complete ZP removal in sin-
gle vitrified-warmed blastocyst transfer (SVBT) cycles stratified according to
these factors have not been performed. The aim of this study was to deter-

mine the effect of complete ZP removal on clinical outcomes in SVBT cycles
stratified according to women’s age and embryo developmental speed.
DESIGN: Retrospective, single-center, cohort study.
MATERIALS ANDMETHODS: 6891 autologous SVBT cycles was con-

ducted from 2006 to 2015 (Ave. age: 37.5 � 2.1 years, range: 30-40 years).
These SVBT cycles were divided according to the day of blastocyst frozen.
The blastocyst diameter was reached at 170-90 mm and frozen at 110-129 h
post-insemination (hpi; day 5-frozen blastocysts [FBL]) or at 130-149 hpi
(day 6-FBL). For complete ZP removal, laser drilling and gentle denudation
using pipetting were performed. Subsequently, CPR and LBR were stratified
according to the women’s age (30-35 and 36-40 years) and whether or not
complete ZP removal was performed (AH- and AH+). Data were analyzed
using chi-square test and multivariate logistic regression analysis.
RESULTS: The clinical outcomes after SVBT are shown in Table. In the

day 5-FBL transfer groups, there were no significant differences in CPR
and LBR between AH- and AH+ regardless of the women’s age. However,
in the day 6-FBL transfer groups, the CPR and LBR of the AH+ group
were significantly higher than in the AH- group, regardless of the women’s
age (P < 0.05). Multivariate logistic regression analysis revealed that AH+
was not related to LBR in the day 5-FBL groups (Odds ratio (OR): 1.10

(95%CI: 0.92 - 1.38)). However, in the day 6-FBL groups, AH+ was signif-
icantly related to LBR (OR: 2.02 (1.48 - 2.81), P < 0.05).
CONCLUSIONS: Our observations that AH+ improved LBR in the day 6-

FBL groups suggests that complete ZP removal as an assisted hatching
method is effective when the developmental speed of the blastocyst is low.
Therefore, assisted hatching by complete ZP removal is favorable when
day 6 blastocysts are frozen for SVBT.
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COMPARISON OF OPEN AND CLOSED DEVICES
IN HUMAN OVARIAN TISSUE VITRIFICATION
Y. Sugishita,a E. Taylan,b T. Kawahara,c N. Suzuki,d

K. H. Oktay.e aNew York Medical College, Valhalla, NY; bOb-
stetrics and Gynecology, New York Medical College, Valhalla, NY; cOB-
GYN, White Plains, NY; dObstetrics and Gynecology, St. Marianna
University School of Medicine, Kawasaki, Japan; eObstetrics &Gynecology,
NY Medical College, Valhalla, NY.

OBJECTIVE: Vitrification (VF) is an emerging approach for ovarian tissue
freezing (OTF) however the utility of open VF systems raise concerns for infec-
tious cross-contamination. Hence it is vital that closed VF systems are developed
for OTF. In this study, we aimed to compare the efficacy of our newly developed
closed VF device to an open device used for human ovarian tissue vitrification.
DESIGN: Experimental controlled laboratory study. Following thawing,

organ culture was performed to simulate the initial ischemic phase of ovarian
transplantation.

# Eggs n Survival Fert Cancel Blast conversion Avg # ET Ongoing/thaw Cryo Rates

5 505 85% 77% 11% 59% 1.5 36% 41%
6 1689 86% 79% 7% 57% 1.6 40% 51%
7 1161 86% 77% 6% 55% 1.5 41% 61%
8 170 85% 79% 6% 53% 1.5 46% 69%
9 39 84% 78% 3% 55% 1.4 47% 71%

Effect of complete ZP removal on clinical outcomes in SVBT cycles

Age group AH (n) CPR LBR

day5-FBL transfer 30-35 AH + (144) 59.0 % 47.2 %
AH - (390) 60.3 % 53.3 %

36-40 AH + (541) 49.7 % 33.5 %
AH - (1518) 50.0 % 36.8 %

day6-FBL transfer 30-35 AH + (707) 45.0 % a 37.2 % a
AH - (36) 25.0 % b 16.7 % b

30-36 AH+ (3268) 35.7 % a 23.8 % a
AH - (287) 22.0 % b 14.6 % b

*Different character indicated significantly different on each age groups
(P < 0.05).
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MATERIALS AND METHODS: Six 5x5 mm ovarian cortical pieces were
harvested fromeach organdonor cadaver (n¼18 pieces from3 donors;mean age
31�8 years) and assigned to either open vitrification (OV) or closed vitrification
(CV) in a paireddesign. Cryopreserved tissueswere thawed 8-10weeks later and
evaluated on thaw (0h) and after 24-96h culture. Formalin fixed, paraffin-
embedded blocks were serially sectioned and primordial (pdf) and primary
(pyf) follicle densities, % of pdf and pyf with DNA double-strand breaks (by
gH2AX) and apoptotic cell death pathway activation (AC3) were determined.

RESULTS: Thedata are summarized inTable 1.Compared toOV,pdf andpyf
densities were similar in the CV group after thawing. Likewise, the percentages
of apoptotic andDNA-damagedpdfdidnot differ between theOVandCVgroups
on the thaw day. However, the percentage of apoptotic pdf was significantly
reduced in the CV group compared to the OVafter 96h in culture (p¼0.03).

CONCLUSIONS: Our results show that the newly developed CV system
provides similar or better efficacy compared to open vitrification with human
ovarian tissue. Themechanism of higher primordial follicle survival ratewith
CVafter 96h culture needs to be further explored. Having showed that the OV
has similar efficacy to slow freezing with ovarian tissues (see abstract 2017-
A-2005-ASRM), we propose that the CV method should become the stan-
dard method of ovarian tissue cryopreservation.
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A SINGLE ‘‘UNIVERSALWARMINGPROTOCOL’’ FOR
VITRIFIED HUMAN EMBRYOS: A RANDOMIZED
CONTROLLED STUDY. L. Parmegiani, A. Arnone,
S. Bernardi, M. Filicori, G. Cognigni. GynePro Medical Cen-
ters, Bologna, Italy.

OBJECTIVE: Human embryos are vitrified and warmed with commercial
kits. Although vitrification/warming solutions have only slight differences in
their composition, it remains to be demonstrated that a warming solution of
one brand can be used to thaw embryos vitrified with another. In a previous
study, we warmed cryopreserved oocytes using a single protocol based on
sequential steps with 1 and 0.5 M extracellular cryoprotectant (ECCP), irre-
spective of the freezing method used. The aim this study is to verify the ef-
ficiency of this ‘‘universal protocol’’ for vitrified embryos.

DESIGN: Prospective randomized study on 163 embryos obtained from 99
infertile patients undergoing fertility treatments via ICSI. Inclusion criteria: fe-
male age at freezing % 42, embryos not tested for preimplantation genetic
screening. Each patient’s embryos were first randomized for vitrification with
two different kits: Vitrification Kit (Kitazato, Japan) and Sage Vitrification Kit
(Origio, Denmark). At warming the embryos were randomly warmed either
withKitazato or Sagewarming kit, specifically: � groupA - 56 embryos vitrified
with Kitazato and warmed with Kitazato, � group B - 55 embryos vitrified with
Kitazato and warmedwith Sage, � group C - 25 embryos vitrified with Sage and
warmed with Kitazato, � group D - 27 embryos vitrified with Sage and warmed
with Sage. Randomization performed with a specific software tool (http://
www.randomizer.org). The study was closed as soon as the last group reached
the minimum number of 25 embryos. Primary endpoint: embryo survival rate
(number of embryos surviving per number of embryos warmed). Secondary
endpoint: implantation rate (number of embryos implanted per number of em-
bryos transferred). Trial registration number ISRCTN12342851.

MATERIALS ANDMETHODS: Kitazato kits contain Threalose as ECCP
and are supplemented with Hydroxypropyl Cellulose (HPC). Sage kits contain
Sucrose as ECCP and are supplemented with Human serum albumin (HAS).
Both involve sequential steps with 1 and 0.5 M ECCP. Vitrification performed
with Cryotop SC (Kitazato, Japan). Between-group differences assessed with
c2-method or with Fisher’s exact test. Difference significant with P <0.05
RESULTS: Female mean age, survival and implantation rates were statis-

tically comparable between the study groups. Survival rate: group A 100 %
(56/56), group B 98.2% (54/55), group C 96.2% (25/26), and group D 96.3 %
(26/27). Implantation rate: group A 21.4 % (12/56), group B 20.4% (11/54),
20% (5/25), and group D 19% (5/26) .
CONCLUSIONS:Worldwide, billions of embryos have been frozen by us-

ing different vitrification kits. This study reveals that it is possible to combine
Kitazato and Sage kits for vitrification and warming. The ‘‘universal warm-
ing protocol’’ based on 1 and 0.5M of ECCP allows efficient thawing of vitri-
fied embryos, irrespective of brand, cryoprotectants and basic medium
contained in the freezing kit. This finding optimizes costs, simplifies lab rou-
tines and favours embryo exchange between IVF centers.
Reference:
1. Parmegiani L, Tatone C, Cognigni GE et al. Rapid warming increases

survival of slow-frozen sibling oocytes: a step towards a single warm-
ing procedure irrespective of the freezing protocol? Reprod Biomed
Online 2014; 28:614-23

Supported by: Sage Kits supplied by Origio - Denmark.
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EFFECT OF VITRIFICATION (VTF) DEVICE SYSTEM
AND SOLUTION ON POSTWARMING VIABILITY OF
RE-VITRIFIED HUMAN BLASTOCYSTS: A RANDOM-
IZED CROSS OVERSTUDY. M. C. Schiewe,a C. Gibbs,b

R. VanTol,a K. Howard,b J. M. Howard,b A. Jones,b M. R. Freeman,b

S. Zozula.a aOvation Fertility, Newport Beach, CA; bOvation Fertility, Nash-
ville, TN.

OBJECTIVE: We have shown that human blastocysts (BL) are resil-
ient to re-vitrification (rVTF) up to 5 times using microSecure (mS)
VTF, as well as extended room temperature exposure up to 10 min in
3 different commercial VTF solutions (30% EG/DMSO; 32% EG/PPG
and >7.9M Glycerol (G)/EG). The purpose of this investigation was
to better understand the interrelationship between cryophysical and
chemical factors on the efficacy of BL-VTF.
DESIGN: Research consented BL (N¼164) in 2 laboratories (Lab 1

and Lab 2) were randomly assigned to a 2x2 factorial design: closed/
mS-VTF (used by Lab 1) and open-Cryolock (CL; used by Lab 2) de-
vices, and G/EG (I.C.E.; Lab 1) or EG/DMSO (15%/15%; made in
Lab 2) cryoprotective solutions. Up to 2 BL were vitrified per device
(n¼41/treatment group) and then rewarmed for viability determination.
Differences in survival percentage and 24h development was statistically
compared by Chi-squared analysis (p<0.05).
MATERIALS AND METHODS: Vitrified BL (R3BB quality) were

subjected to standard, rapid mS (Lab 1) or CL (Lab 2) warming and

Table 1. Efficacy of open and closed devices in human ovarian tissue vitrification

Variables OV (0h) OV (24h) OV (96h) CV (0h) CV (24h) CV (96h) OV (96h) vs. CV (96h)

Pdf Density (/mm3) 62�12.1 56.6�7.5 63.3�16.9 74.6�13.6 73.3�11.7 37.5�3.3 0.25
gH2AX+ Pdf (%) 31.6�5.7 30�16.3 35.5�2.8 40.1�7.6 27.3�2.4 20�9.5 0.27
AC3+ Pdf (%) 12.8�3.1 14.7�8.2 25�0.5 21.3�5.9 4.3�2 6.6�2.8 0.03
Pyf Density (/mm3) 6.6�1.5 6�1.7 1.3�1.1 6.6�1.1 4.6�0.5 6.6�1.5 0.15
gH2AX+ Pyf (%) 30�16.3 6.6�5.7 5�4.3 33.3�15.2 5�4.3 5�4.3 1.00
AC3+ Pyf (%) 26�15.3 0 2.5�2.1 12.4�6.1 1.6�1.4 5�4.3 0.74

VTF device x solution: CLxEG/DMSO Lab 1/Lab 2 CLxG/EG Lab 1/Lab 2 mSxEG/DMSO Lab 1/Lab 2 mSxG/EG Lab 1/Lab 2

# Warmed 20 / 21 20 / 21 20 / 21 20 / 21
Total # 41 41 41 41
0-2 h Survival 20 / 21 20 / 17 20 / 13 20 / 16
Total # (%) 41(100%)a 37(90.2%)ab 33(80.5%)c 36(87.8%)bc

24h Development 17 / 20 14 / 11 17 / 8 18 / 15
Total # (%) 37(90.2%) a 25(61%)c 25(61%)c 33(80.5%)b

a,b,c Column values with different superscripts within rows are different(p<0.05)
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then cultured in Global medium (LifeGlobal) under tri-gas, humidified
conditions (37oC). Upon equilibration (<2h), BL were randomly as-
signed to a rVTF treatment group. All BL were then vitrified using a
standard device-solution VTF protocol, and subsequently warmed
accordingly, re-equilibrated and cultured for 24h. Assessment of embryo
survival was performed at 0h, 2h, and 24h (i.e., continued development)
post-warming for all treatment groups.

RESULTS: When comparing device-solution treatments, significantly
fewer EG/DMSO embryos survived in mS devices, while both crossover
treatments exhibited equally reduced 24h development (see Table). Overall,
there was a technical signature observed between Labs, as more (p<0.05) BL
developed in Lab 1 (66/80; 82.5%) in contrast to Lab 2 (54/84; 64.3%).

CONCLUSIONS: Lab 2 technician familiarity and experience with the
mS-VTF system andG/EG solutionsmay have had an effect, while Lab 1 staff
had more proficiency with their crossover treatments (i.e., CL and EG/
DMSO use). Alternatively, the observed results may be correlated to the
lack of resiliency by DMSO-exposed BL to rVTF under different conditions,
as the Lab 2 control group did excel. More investigation is needed to explain
why CLxG/EG-treated BL exhibited significant damage. Additional trials
and increased sample sizes are needed to fully discern the treatment effects
of differential vitrification exposures and device systems.

Supported by: Ovation Fertility
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VITRIFICATION CAUSES A REDOX IMBALANCE IN
MIIHUMAN INVITROAGEDAND ‘‘GOOD’’ OOCYTES
BUTAPPARENTLYCANBECOUNTERACTEDBYTHE
ANTIOXIDANT CROCIN. M. Nohales,a

G. Sevillano Almerich,a A. Coello,a C. Tatone,b G. Di Emidio,c

A. Cobo,a M. de los Santos.a aIVI Valencia, Valencia, Spain; bUniversit�a de-
gli Studi dell’Aquila, L Aquilla, Italy; cDept. of Life, Health and Enviromen-
tal Sciences, University of L’Aquila, L’Aquila, Italy.

OBJECTIVE: Determine the effect of the extreme conditions of vitrifica-
tion on the human oocyte depending on maternal age and evaluate the
possible beneficial effect of the antioxidant crocin.

DESIGN: Case control experimental study
MATERIALS AND METHODS: Determine after the vitrification, and de-

pending on the maternal age, different intracellular features: - the distribution of
the chromosomes in themeiotic plate and the configurationof the spindle by using
atubulin antibodyandHoechst on invitroagedMIIoocytes; - the redoxbalanceon
in vitro aged MII oocytes and on ‘‘good’’ MII oocytes by autofluorescence; - the
effect of the crocin antioxidant modulating the redox balance. Quantitative data
obtained fromfreshandvitrifiedoocyteswerecompared, considering thematernal
age. Data were analyzed using a univariate linear regression performed using
Sigma Plot and Sigma Stat software packages (Statistics Package for Social Sci-
ences, Germany). P-Values>0.05 were considered statistically significant.

RESULTS: Age was responsible of a decreased normal chromosomal distri-
bution, but not vitrification. Vitrification caused an oxidation of the metabolic
couples FAD++/FADH2 and NAD(P)++/NAD(P)H determined through the
redox ratio FAD++/NAD(P)H, in both in vitro aged and ‘‘good’’ MII human oo-
cytes (Table 1). The adition of 400mg/ml of crocin in the vitrification, warming
and 2h post warming culture medium avoided this effect, reducing almost half
of the oxidation observed after the vitrification (0.553�0.028, p-value<0.001).

CONCLUSIONS: Although the incredible ability of the oocyte not only to
survive to vitrification but to preserve its reproductive potential as the excel-
lent clinical outcomes reflect, vitrification can cause a subtle damage in the
oocyte as is causing an oxidation of the metabolic coenzymes FADH2 and
NAD(P)H, decreasing the mitochondrial activity and penalizing the antioxi-

dant system of the oocyte. This could be the cause of the slowdown observed
in the embryonic development.
Supported by: INCLIVA Foundation and Val+i+d program.
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WHAT CAN PATIENTS EXPECT IN THEIR FIRST
FROZEN TRANSFER AFTER FAILED DAY 5
ESET?. J. Liebermann, J. Mathews, A. Diamond,
M. L. Uhler, R. Brohammer, J. Rapisarda, C. Sipe. Fertility
Centers of Illinois, Chicago, IL.

OBJECTIVE: Elective single embryo transfer (eSET) is the preferred
recommendation towards the optimum outcome of a single, healthy live
birth. Evidenced based medicine supports this strategy from both reproduc-
tive and obstetric viewpoints. The potential to reduce multiple pregnancies
has the greatest impact in good prognosis patients with age<37. A successful
embryo cryopreservation program can offer the patient the opportunity to
transfer one blastocyst in the fresh cycle, and if negative outcome, the patient
can subsequently transfer frozen blastocysts. We examined patients with
failed fresh day 5 eSETs, and the likelihood of pregnancy in the following
frozen embryo transfer (FET). The primary endpoint was the rate of ongoing
pregnancies (oPR) from fresh eSETs compared with FET.
DESIGN: Retrospective analysis
MATERIALS ANDMETHODS: A total of 701 FETs with one previously

failed fresh eSETwere analyzed. The averagematernal agewas 32.4�3.1yrs.
Blastocysts were collapsed prior to vitrification and subsequently hatched us-
ing a laser (Hamilton Thorne) 1-2 hrs prior to transfer. Both natural and hor-
mone replacement cycles were used to increase receptivity of the
endometrium. Progesterone was supplemented on day 15 of the cycle and
blastocysts were warmed on day 5 of progesterone supplementation. The
oPR of those FETs was then compared to 1847 fresh day 5 eSETs. Chi square
test was used for statistical analysis.
RESULTS: There was no significant difference between the 2 groups in

regards to patient’s age, or oPR. There was a lower implantation rate (IR)
and higher twin pregnancy rate in the FET group due to 60% of patients
who transferred 2 blastocysts with FET when the fresh eSET failed.

CONCLUSIONS: The findings demonstrated a high oPR with FETwhen
the fresh eSET is not successful. The higher number of embryos transferred
in FET due to the first unsuccessful fresh eSET resulted in lower IR and
high rate of twin pregnancies. The next step will be to recommend transfer
of single blastocyst with FET even after a failed eSET due to the high rate
of pregnancy.

TABLE 1.

Young women < 26 years Reproductively older women > 36 years

Oocyte treatment
MII In vitro aged

Fresh
MII In vitro aged

Vitrified
‘‘Good’’ MII
Vitrified

MII In vitro
aged Fresh

MII In vitro
aged Vitrified

Oocyte number (Chrom + Ratio) 40 + 40 46 + 46 0 + 15 40 + 52 46 + 52
Oocytes with normal

chromosomal distribution
61,1% 57,14% - 24,14% 26,67%

Ratio FAD++/NADH 0.938�0.045 1,295�0.034* 1,131�0.026 1,057�0.098 1,263�0.087**
Significative * p-value<0.001; **p-value<0.05.

FET group eSET group c2

Number of embryo transfers (n) 701 1847 -
Age (Mean�SEM) 32.4�3.1 32.0�3.1 ns
Mean number of embryos being

transferred (n)
1.6 1.0 -

Clinical pregnancy/transfer (%) 62.9 61.9 ns
Implantation rate (%) 50.6a 62.0a <0.05
Ongoing pregnancy

rate/transfer (%)
58.5 56.1 ns

Patients transferring TWO
embryos (%)

60 - -

Twin pregnancy rate (%) 30.1b 1.9b <0.001

Denotes statistical significance aP<0.05; bP<0.001
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OOCYTE DYSMORPHISMS ARE NOT ASSOCIATED
WITH POST WARMING SURVIVAL, FERTILIZATION
AND EMBRYO DEVELOPMENT IN OWN OOCYTES
VITRIFICATION CYCLES. A. Coello,a E. Sanchez,a

P. Campos,a B. Vallejo,a M. Meseguer,b A. Cobo.a aIVI Valencia, Valencia,
Spain; bClinical Embryology, Valencia, Spain.

OBJECTIVE: To evaluate the impact of oocyte dysmorphisms on survival,
fertilization rate and embryo development in own oocyte vitrification cycles.

DESIGN: Retrospective analysis.
MATERIALS AND METHODS: The study included a total of 416 MII

oocytes obtained from 88 patients. Morphological evaluation was assessed
before vitrification under 400x magnification. A total of 147 dysmorphic oo-
cytes were detected. Oocyte dismorphisms included diffuse cytoplasmic
granularity, centrally located cytoplasmic granular area, smooth endoplasmic
reticulum, vacuoles, shape abnormalities, large perivitelline space and
abnormal zona pellucida. Oocytes were vitrified and warmed with Cryotop
method (KitazatoBiopharma). Chi-square test was performed to compare
proportions among groups. P< 0.05 was considered statistically significant.

RESULTS: The survival rate was 81.4% in morphologically normal oo-
cytes and 86.4% in dysmorphic oocytes [odds ratio (OR¼1.4; 95%CI ¼
0.8-2.5). The fertilization rate was 69.8% vs. 66.9% (OR¼0.9; 95%CI¼
0.6-1.4) and blastocyst rate was 54.5% vs. 60.5% (OR¼1.3; 95%CI¼ 0.5-
2.7) for morphologically normal and dysmorphic oocytes, respectively
(NS). No statistical differences were found when analyzed survival, fertiliza-
tion and blastocyst rate according to the presence of one or more oocyte dis-
morphisms (Table 1).

CONCLUSIONS: The presence of oocyte dysmorphisms affects neither
survival or fertilization rate nor embryo development in own oocytes vitrifi-
cation cycles.

P-176 Tuesday, October 31, 2017

SINGLE HUMAN SPERMATOZOON FREEZING TECH-
NIQUE FOR CRYPTOZOOSPERMIA OR NON-
OBSTRUCTIVE AZOOSPERMIA PATIENTS. A. Tanaka,a

M. Nagayoshi,a I. Tanaka,a T. Yamaguchi,a T. Ichiyama,a

M. Ohno,a S. Watanabe.b aSaint Mother Hospital, Kitakyusyu, Japan; bAnatom-
ical Science, Hirosaki University Graduate School of Medicine, Hirosaki, Japan.

OBJECTIVE: Clinical outcome of non-obstructive azoospermia or crypto-
zoospermia has increased after ICSI when using fresh spermatozoa. When
oocyte collection cannot be performed on the same day of the Micro-
TESE or in the case of cryptozoospermia, cryopreservation of collected sper-
matozoa becomes crucial. However, conventional freezing procedures are
not appropriate for very low numbers of spermatozoa with poor motility.
We performed this study to improve the clinical outcome for single human
spermatozoon freezing technique for cryptozoospermia or non-obstructive
azoospermia patients.

DESIGN: Retrospective analysis of the clinical outcome of 79 ICSI cycles
using our novel cryopreservation procedures for single human spermatozoon.

MATERIALS AND METHODS: This study dealt with 27 men with
cryptozoospermia and 20 men with non-obstructive azoospermia from
January, 2012 to December, 2014. Moving spermatozoa were carefully
aspirated into a pipette one by one and put into a micro-drop of freezing
medium (Sucrose-supplemented HTF with SPS) on the vessel (Cryo-

top�, Kitazato Corporation). About 2ml of freezing medium was put
on the tip of the CRYOTOP. 1-10 sperms were aspirated into an injec-
tion pipette and inserted into the medium and left in liquid nitrogen va-
por for 2 min before being stirred in liquid nitrogen and stored in it. On
the day of oocyte retrieval, the vessel was warmed to 37�C and motile
sperm were injected into mature oocytes. Zygotes were cultured in a
sequential media system (G5 series, Vitrolife) and embryos were trans-
ferred into the uterus of the wives.
RESULTS: Five healthy babies (5 ongoing) from 47 patients were born

following this freezing method. Clinical outcome is listed in the following table.

CONCLUSIONS: This freezing procedure needs a special apparatus
(Inverted microscope equipped with a micromanipulator) and requires
a high level of technique for gathering and expelling 1-10 spermatozoa
correctly and swiftly. So this procedure can only be performed by spe-
cialists, precious sperm can easily die with poor technique. Once this
procedure is mastered, the clinical outcome of severe male infertility
is definitely improved. Especially in the treatment of azoospermia,
precious spermatozoa surgically collected from epididymis or testicles
can be cryopreserved to avoid repeating a biopsy. This procedure can
lessen the patients’ physical, mental and financial burdens.

P-177 Tuesday, October 31, 2017

CRYOPRESERVATIONINTHEPERIPUBESCENTMALE,
A SINGLE INSTITUTION EXPERIENCE. J. Doolittle,a

D. P. Johnson,b J. Sandlow.a aUrology, Medical College of Wis-
consin, Milwaukee, WI; bDepartment of Urology, Urology, Mil-
waukee, WI.

OBJECTIVE: Sperm cryopreservation is an important consideration in
male adolescents undergoing chemotherapy. However, many pediatric pa-
tients may not be physically capable or comfortable with masturbation.
Testicular sperm aspiration (TESA) serves as an alternative intervention
for sperm retrieval in a population that would otherwise be at risk to the un-
desired effects of cancer treatment. In this case series we examine our out-
comes for patients presenting for cryopreservation of sperm prior to chemo
or radiation therapy.
DESIGN: Following IRB approval, we retrospectively reviewed all patient

charts at a single academic medical center seen in consultation for peripubes-
cent sperm cryopreservation from 2014 to 2017.
MATERIALS AND METHODS: Pre-operative exam findings, method of

sperm retrieval, operative times and complications were included in this review.
RESULTS: From 2014 to 2017, eleven males (ages 10-18 years) who

were unable to provide semen via masturbation were seen. These pa-
tients subsequently underwent TESA (in conjunction with another anes-
thetic procedure). Patients undergoing TESA had a mean testicular
volume of 13.7cm, with Tanner stage ranging from 2-5. Average pro-
cedure time was 21.5 minutes, with no post-operative complications re-
ported. Mature sperm, adequate for cryopreservation, was found in 8 of
the 11 patients, with average age of 13.8 years and average testis size of
14.2cc, respectively.
CONCLUSIONS: TESA is a safe and effective procedure to obtain sperm

for cryopreservation in peripubescent males. It may be especially beneficial
to the younger, less-developed patient cohort that is unable to provide semen
via masturbation.

Table 1. Embryo development according to the number of dysmorphisms

Single
dysmorphism

Multiple
dysmorphism

Number of oocytes 80 67
Survival rate (%) 71/80 (88.7) 57/67 (85.1)
Fertilization rate (%) 48/71 (67.6 ) 37/57 (64.9)
Top quality day- 3/cleaved

embryo (%)
16/48 (33.3) 9/37 (24.3)

Blastocyst rate/embryo subjected
to extended culture (%)

14/20 (70.0) 12/23 (52.2)

Clinical outcomes cryptozoospermia
Non-obstructive
azoospermia

No. of patients 27 20
No. of treatment cycles 52 27
Sperm recovery rate

after thawing (%)
81.03 (440/543) 78.23 (194/248)

Motile sperm rate
after thawing (%)

57.27 (252/440) 40.72 (79/194)

Fertilization rate (%) 33.02 (71/215) 37.76 (37/98)
Blastocyst rate (%) 45.24 (19/42) 36.84 (7/19)
Clinical pregnancy rate (%) 28.57 (8/28) 38.46 (5/13)
Miscarriage rate (%) 25.00 (2/8) 20.00 (1/5)
No. of ongoing pregnancies 2 3
No. of births 4 1
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HOW MANY DOES IT TAKE? ACHIEVEMENT OF
EUPLOID BLASTOCYST (BL) AS THE PRIMARY PRE-
DICTOR OF LIVE BIRTH (LB) IN OOCYTE CRYO-
PRESERVATION (OC). S. DeVore, S. Druckenmiller,
J. Grifo, M. E. Fino, K. N. Goldman, N. Noyes. NYU Fertility Center,
New York, NY.

OBJECTIVE: Current data suggests that LB following transfer of a
euploid embryo (EE) is independent of age or type of ART treatment. At
our center, OC is routinely performed and trophectoderm biopsy-preimplan-
tation genetic screening (TEBX-PGS) is now being used in conjunction with
autologous OC thaw (AOCT) cycles. From our novel data, we estimated the
no. of MII oocytes required to achieve LB at different ages.

DESIGN: Retrospective study and theoretical model.
MATERIALS AND METHODS: Data from 152 patients (202 re-

trievals, 167 thaws) who underwent AOCT with intended TEBX-PGS
aged 25-40y were reviewed. To calculate the no. of MII oocytes needed
to achieve one EE the following data were assessed: total no. of MII oo-
cytes that survived, 2-pronuclear (2PN) fertilization, development to
BL, BL achieving quality for TEBX, and BL ploidy status after
TEBX-PGS. The no. of MII oocytes needed to achieve one EE was
calculated as no. MII thawed/EE. Because combining these technolo-
gies is relatively new, many pregnancies are currently ongoing
(ONG). Thus ‘‘LB’’ included >1st trimester ONG pregnancies and ba-
bies born (BB), with the LB rate calculated as total no. ONG+BB/EE
transferred. The theoretical no. of MII oocytes needed for one LB
was then calculated as no. thawed MII needed to achieve one EE/LB
rate per EE.

RESULTS: See Table. Of the 1,839 MII oocytes that survived, 2PN fertil-
ization rate was 75% and of those, 50% formed BL. 83% of BL were suitable
for TEBX. The no. of MII oocytes needed to achieve one EE was 8, 12, and
13 for age groups of 25-34y, 35-37y, and 38-40y; LB rate per EE was 59.8%
across all ages. Thus, the no. of MII calculated to achieve one LB was 13, 19,
and 22 in the age groups, respectively.

CONCLUSIONS: EE have a relatively uniform efficiency and there-
fore, achievement of an EE after OC, thaw, and fertilization can help
to estimate the theoretical no. of cryopreserved MII oocytes required
to achieve a LB. One criticism of OC is that it provides women with
a false sense of security; because of varying cycle outcomes, OC cannot
guarantee future birth. Our findings serve as a counseling tool by
providing women with realistic expectations of OC outcomes at our
center.
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ANALYSIS OF IMPLANTATION AND CLINICAL
PREGNANCY IN REPEATED IMPLANTATION FAIL-
URE UNDERGOING FROZEN TRANSFER USING
TRANSFER MEDIA WITH GRANULOCYTE MACRO-
PHAGE COLONY STIMULATING FACTOR OR
HYALURONAN. S. Wasim,a R. Chattopadhyay,b S. Ghosh,c

S. K. Goswami,d S. Sharma,e S. Bathwal,a E. Subramani,f

B. Chakravarty.g aObstetrics & Gynaecology, Fellow of Reproductive Med-
icine, Kolkata, India; bReproductiveMedicine, Embryologist, Kolkata, India;
cAssisted Reproduction, Consultant, Kolkata, India; dReproductive Medi-
cine, Consultant, Kolkata, India; eART, Consultant, Kolkata, India; fObste-
trics & Gynaecology, Research Scientist, Kolkata, India; gReproductive
Medicine, Director, Kolkata, India.

OBJECTIVE: To compare the efficacy of addition of granulocyte macro-
phage colony stimulating factor (GMCSF) or hyaluronan in transfer media
over conventional cleavage transfer media on implantation and clinical preg-
nancy rate in day3 frozen cycles in in vitro fertilization (IVF) or intracyto-
plasmic sperm injection (ICSI) cycles.
DESIGN: A prospective observational study done between January 2014

to May 2016.
MATERIALS AND METHODS: A total of 233 patients with R 2embryo

transfer (ET) failure (fresh and frozen) undergoing day3 frozenETwere included
in the study. Endometriumwas prepared using oral estradiol from day 2 of cycle.
Endometrial thickness was measured using transvaginal ultrasound from day 12
onwards. Progesterone was administered when endometrial thickness reached
R7 mm. Patients were divided into three groups: Group A (n¼73) had ET
with media enriched with 2 ng/ml of GMCSF, Group B (n¼78) with 0.5 mg/
ml hyaluronan containing transfer media and Group C (n¼87) had transfer
with conventional cleavage media. Embryos were preincubated with GMCSF
orhyaluronancontainingmedia inGroupA&Bfor30minbeforeET.Luteal sup-
port was given and serum bhCG estimated on day 14 of ET. Clinical pregnancy
was confirmed by transvaginal ultrasound after 4 weeks of ET. Implantation rate,
clinical pregnancy and live birth rates were main outcome measures. Statistical
analyses were applied using chi-square and t-test, as applicable.
RESULTS: Baseline clinical parameters and grade1 embryo transferred

were found to be comparable in all three groups. A significant increase in im-
plantation rate was observed in group A (23.97%) and group B (17.31%) as
compared with group C (9.2%) (p<0.01). Clinical pregnancy rate was also
found to be significantly higher in group A (38.36%) and B (30.77%)
compared to group C (17.24%) (p<0.05). Live birth rate in group A
(24.66%) and B (23.08%) was significantly higher than Group C (11.49%).
CONCLUSIONS: We observed that transfer media with GMCSF or hyalur-

onan for frozen day3 ETmay improve implantation and clinical pregnancy rates.
Further, GMCSF treatment showed better implantation and clinical pregnancy
rates than hyaluronan treated transfer media. This positive result may be due to
effect of GMCSFon embryo development and improved endometrial receptivity.
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DOES MICRO-DROP SIZE MATTER? VITRIFIED
OOCYTE SURVIVAL IS AFFECTED BY THE VOLUME
OF WARMING MEDIA DROPLETS. M. Arifova,a

M. W. Surrey,b,a H. Danzer,b,a S. Ghadir,b,a W. Chang,b,a

C. J. Alexander,b,a A. L. Akopians,b,a J. Barritt.a,b aART Reproductive

Oocyte development and ploidy status following AOCT+TEBX-PGS by age

Age (y) 25-34 (mean 30.7; n¼23) 35-37 (mean 36.5; n¼61) 38-40 (mean 38.9; n¼118) Total (mean 37.2; n¼202)

Oocytes retrieved 574 1045 1601 3220
MII thawed 385 698 1088 2171
MII survived 329 558 952 1839
2PN fertilized 255 424 693 1372
BL 124 215 353 692
BL biopsied 110 186 279 575
Euploid 48 60 84 192
Aneuploid 59 122 193 374
No. MII to achieve euploid 8.02 (385/48) 11.6 (698/60) 13.0 (1088/84)
No. MII to achieve LB 13.4 (8.02/0.598) 19.4 (11.6/0.598) 21.7 (13.0/0.598)
EE LB rate: 59.8% (52/87)
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Center, Beverly Hills, CA; bSouthern California Reproductive Center, Bev-
erly Hills, CA.

OBJECTIVE: Currently, there are a multitude of oocyte warming proto-
cols ranging from large volumes to micro-droplets being used in different
laboratories. There are also different procedural steps ranging from use of
3 to 5 droplets with variable timing. The objective of this study was to assess
whether laboratory outcomes are affected based on volume of warming me-
dia at the time of oocyte thaw. We directly compared the use of 50ml droplets
to use of 200ml droplets during our standard 5 step dilution oocyte warming
protocol.

DESIGN: Retrospective study comparing laboratory outcomes using two
oocyte warming micro-droplet volumes.

MATERIALS AND METHODS: Oocyte warming consists of a five
step protocol using Irvine Scientific Vitrification Thaw media (90137,
CA). We compared the laboratory outcomes of 13 cases with use of
50ml droplets to 14 cases with use of 200ml droplets. For both study
arms, all oocytes were originally frozen using vitrification. The initial
thawing solution used was a 2ml volume droplet at 37�C and the timing
for warming was exactly the same in both groups. Micro-drop warming
was performed through 5 room-temperature micro-drop dilutions of TS
1min; TS:DS 2min; DS 2min; DS:WS 2min and WS for 5min. Oocyte
recovery, initial survival, 3hr survival, 2PN fertilization, cleavage and
usable blastocyst rates were determined. Analysis was performed by
Chi-square.

RESULTS:

CONCLUSIONS: In the recent years there has been nearly a 5 fold in-
crease in rate of elective fertility preservation for women. Success rates
both in blastocyst formation in the laboratories as well as pregnancy
outcomes has improved with the use of vitrification techniques for
oocyte cryopreservation and warming. In this study we assessed
whether the oocyte warming thaw protocol could affect laboratory out-
comes. We demonstrated that initial survival (<0.0001) and survival af-
ter 3 hours (<0.001) were significantly improved with the 200ml droplet
size. However, the rate of embryo development of the surviving oocytes
in either study arm were not different for day 3 cleavage or overall us-
able blastocysts. These findings suggest that if an oocyte survives the
warming and initial 3hr culture, they have the ability to develop equally.
Size does matter, oocytes favor a larger droplet during the 5 step warm-
ing process. The 200ml study group provided the oocytes an optimal
environment to recover and develop into normal embryos.

P-181 Tuesday, October 31, 2017

COMPARABLE REPRODUCTIVE OUTCOMES IN
OPEN VERSUS CLOSED OOCYTE VITRIFICATION
SYSTEMS: A PROSPECTIVE, PAIRED STUDY ON
THE SAME GENETIC BACKGROUNDAND STIMULA-
TION PROTOCOL. A. Pujol,a M. Zamora,b A. Obradors,c D. Garc�ıa,b

A. Rodr�ıguez,b R. Vassena.b aCentro de Infertilidad y ReproduccionHumana
(CIRH), Barcelona, Spain; bCl�ınica EUGIN, Barcelona, Spain; cFIV Obra-
dors, Girona, Spain.

OBJECTIVE: To compare in the same genetic background and stimulation
regimen the laboratory and reproductive outcomes of the oocyte vitrification/
warming open system Cryotop� (Kitazato) to the closed system Rapid-i�
(Vitrolife).

DESIGN: Prospective paired study carried out between July 2014 and
November 2016. The study was approved by the local IRB and included a
cohort of 83 oocyte donors providing a minimum of 12 mature oocytes
(MII) at retrieval. In each case, 6 MII were vitrified using Cryotop� and as-
signed to one recipient and other 6 MII were vitrified using Rapid-i� and as-
signed to different recipient.

MATERIALS AND METHODS: ICSI was performed in all the cases, and
embryos were transferred at D+2 or D+3. Oocyte survival rates, fertilization
rate and embryo morphology, as well as reproductive outcomes (biochemical,
clinical, ongoing pregnancy and live birth rates) between the two systems were
analyzed by t-tests, Mann-Whitney test, and Chi2 tests as appropriate.

RESULTS: Recipient characteristics were similar in both groups with re-
gard to age (41.2�4.7) and BMI (23.8�4.0). Oocytes vitrified with Rapid-i
had higher survival rates (93.7% vs 86.2 %, p<0.001). The fertilization rate
was lower using Rapid-i (58.5% vs 69.2% p<0.001). The number of ICSI
with total fertilization failure was 9 (7.2%) for Rapid-i and none for Cryotop
(p¼0.035). The percentage of cycles with frozen embryos was higher in
Rapid-i (50.60% vs 45.26%, p<0.001). On average, the number of embryos
transferred in the two groups was 1.8�0.4. Biochemical (50.7% vs 41.4%),
clinical (45.1% vs 39.1%) and ongoing (45.7% vs 33.3%) pregnancy rates
were not different (p>0.05) and were live birth rates (38.2% vs 32.3%,
p>0.05).
CONCLUSIONS: The participants of this prospective study are oocyte

donors, young women in good reproductive health; care should be ex-
erted in translating our results to other populations. Nevertheless, our
results suggest that both closed and open oocyte vitrification
systems offer comparable laboratory and reproductive outcomes up to
live birth.
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A NEW ULTRA-RAPID WARMING DEVICE FOR
VITRIFIED OOCYTES AND EMBRYOS. P. Patrizio,a

Y. Natan,b P. E. Levi-Setti,c M. Leong,d A. Arav.e aObstetrics,
Gynecology & Reproductive Sciences, Yale Fertility Center &
Fertility Preservation, New Haven, CT; bFertilSafe Ltd., Ness Ziona, Israel;
cDept.Gynecology, Division of Gynecology and ReproductiveMedicine, Hu-
manitas Fertility Center, Humanitas Research Hospital, Rozzano (Milan),
Italy; dThe Womens Clinic, Hong Kong, Hong Kong; eCEO Fertilesafe,
Ness Ziona, Israel.

OBJECTIVE: Variability in warming rates impacts on the success of vitri-
fication procedures. To assure consistency in warming rates and high repro-
ducibility of results, we report a new device (Helia, FertileSafe, Israel)
capable to provide ultra-rapid warming of oocytes and embryos previously
vitrified on two available commercial cryocarriers.
DESIGN: Basic research experiments evaluating warming rates, survival,

hatching rates.
MATERIALS AND METHODS: Mice oocytes (n¼96) and blastocysts

(n¼40) were vitrified using either an open (Cryotop, Kitazato, Japan) or
a closed carrier (HSV,CBS- IMV France). Equilibration was done grad-
ually according to established protocols with up to 5 oocytes or embryos
per batch (20 total cryocarriers used for oocytes and 8 for embryos),
transferred into vitrification solution (Origio, Denmark) for one minute
before placing them on Cryotop or HSV and plunged in LN. Warming
was done using the Helia device consisting of a chamber with LN to
hold the cryocarriers next to the 5 ml warming solution (Origio) at
37�C. Once removed from the LN the cryocarriers were placed into
0.3ml high security modified sperm straws (CBS, France), kept in the
warmed solution, containing a mesh at its distal end. The 0.3ml CBS-
straws containing the cryocarriers were then immediately transferred
into a second warming solution at RT for 2.5min, followed by transfer
into the third holding medium (Origio). At the end of these passages,
the distal mesh was cut-removed and oocytes and embryos were trans-
ferred into a culture dish for evaluation and culture. Warming rates of
each cryocarrier were measured with a thermocouple of 50mm con-
nected to the Cryotop or HSV and to a data logger (PICO, UK). To
reproduce routine manual warming procedures two likely distances be-
tween LN and the 37�C warming solution (250mm and 500mm) were
chosen. These warming rates were compared to those measured in
Helia, where the distance between LN and the 37�C warming solution
is 10 mm.
RESULTS: Warming rates between -196�C and 37�C at a distance of

250 mm were above 31,000C�/min. while at 500 mm dropped to 17,000
C�/min. In the Helia device, the close proximity of LN to the 37�C so-
lution resulted in warming rates of more than 300,000�C/min. for each
experiment (n¼28). The survival of vitrified mice oocytes (Cryotop or
HSV) and blastocysts (Cryotop) rewarmed in Helia were 66/68 (97%),
27/28 (96%) and 40/40 (100%) respectively, with 100% hatching.

Droplet Size Cases # Thawed % Recovered % Initial Survival % 3hr Survival % 2PN % Cleaved % Usable Blastocysts

50ml 13 162 98.2 74.2 71.7 63.2 80.7 38
200ml 14 175 97.7 91.8 87.7 72 74.7 32.1
P-value >0.05 <0.0001 <0.001 >0.05 >0.05 >0.05
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CONCLUSIONS: We developed a simple, successful, and highly repro-
ducible method for rapid warming of oocytes and embryos vitrified with
various cryocarriers. In addition, warming with Helia eliminates the need
of pipetting samples between various solutions.

Supported by: FertileSafe Ltd.
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HUMAN SEMEN PARAMETERS THAT PREDICT
SPERM DNA INTEGRITY AFTER
CRYOPRESERVATION. G. D. Smith,a W. R. Parker,b

L. Keller,a Y. Li,c A. Brady,a S. Leibo.d aOb/Gyn, University
of Michigan, Ann Arbor, MI; bUrology, Poughkeepsie, NY; cBiostatistics,
University of Michigan, Ann Arbor, MI; dUniverisity of New Orleans,
New Orleans, LA.

OBJECTIVE: Human semen cryopreservation is important for: i) thera-
peutic donor insemination, ii) some cases of IVF, and iii) fertility preserva-
tion for those at risk of losing fertility. Not only is sperm cryo-survival
important, but DNA integrity in motile cryopreserved sperm is essential
for optimal outcomes. Objectives of this study were to prospectively investi-
gate pre-cryopreservation semen analysis parameters in relation to post-cryo-
preservation motile sperm DNA integrity.

DESIGN: Prospective clinical laboratory study.
MATERIALS AND METHODS: De-identified semen samples (n¼49)

underwent semen analysis, motile spermDNA integrity assessment pre-cryo-
preservation, cryopreservation, thawing, post-thaw assessment for cryo-sur-
vival, and post-thaw evaluation of motile sperm DNA integrity in this IRB-
approved study. Pre-freezing semen analysis values assessed by WHO 4th

edition were: i) semen volume, ii) semen pH, iii) semen viscosity, iv) sperm
total motility (%), v) sperm progressive forward motility, vi) sperm concen-
tration by hemocytometer, and vii) total motile sperm per ejaculate (TMS;
concentration x volume x total motility). DNA integrity was performed on
motile sperm with the Halo assay. Semen samples were cryopreserved in
TEST-yolk buffer with Glycerol and Gentamicin (Irvine Scientific; Irvine,
CA) per manufactures protocol. The dependent outcome variable was post-
thaw motile sperm percent recovery of intact DNA (PTMS-intact DNA;
post-thaw percent motile sperm with intact DNA / pre-freezing percent
motile sperm with intact DNA x 100). Analysis was performed with SPSS
statistics software and a univariate linear regression model.

RESULTS: Semen pH (7.5 � 0.03), semen viscosity (1.2 � 0.1; arbitrary
units), sperm total motility (53� 0.7 %), and sperm progressive motility (77
� 0.4 % of total motile) had no significant predictive value for PTMS-intact
DNA (89� 1.2 %). However, pre-cryopreservation semen volume (3.8� 0.2
mls; p<0.01) and TMS (220 � 20 x 106; p<0.02) had significant predictive
values for PTMS-intact DNA. Pre-cryopreservation semen volume and TMS
had an inverse relation to PTMS-intact DNA, whereby per unit increase in
volume (0.1ml) or TMS (100 x 106) each independently yielded a reduction
of 2% in PTMS-intact DNA. Of note, post-thaw cryo-survival had no predic-
tive value in relation to PTMS-intact DNA.

CONCLUSIONS: Semenvolume and TMSwere prospective PTMS-intact
DNA predictive values in the pre-cryopreservation semen analysis. Cryo-sur-
vival was not predictive of PTMS-intact DNA. Evaluation of these parame-
ters can assist fertility healthcare providers in counseling men and couples in
semen cryopreservation and usage of samples post-thaw.
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THE DURATION OF CRYOSTORAGE OF BIOPSIED
EMBRYOS NEITHER IMPACTS IMPLANTATION PO-
TENTIAL NOR SURROGATE MARKERS OF
PLACENTATION. L. Sekhon,a J. A. Lee,b M. Duke,b

C. Briton-Jones,b E. Flisser,b A. B. Copperman.c aReproductive Medicine
Associates New York, New York, NY; bReproductive Medicine Associates
of New York, New York, NY; cObstetrics and Gynecology, RMANY-Mount
Sinai, New York, NY.

OBJECTIVE: Blastocyst vitrification facilitates embryo banking for succes-
sive single embryo transfers (SET) and has become an integral part of IVF treat-
ment. Although storage at -196oC is thought to halt metabolism, the molecular
structure of vitrified cells might be dynamic and sensitive to storage temperature
variationsand impactedby long-termcryostorage.Previous studiesof theeffect of
cryostorage duration on clinical outcome focused on slow-frozen zygote or cleav-
age stage embryos; and no study to date has assessed whether blastocysts which
have undergone trophectoderm biopsy arevulnerable to impaired implantation or

placentation as a result of long-term cryostorage. This study examined whether
the duration of cryostorage of euploid blastocysts adversely impacts reproductive
potential or perinatal outcome.
DESIGN: Retrospective, observational study.
MATERIALS AND METHODS: The study included patients that under-

went autologous IVF and aneuploidy screening of blastocysts by preimplan-
tation genetic testing (PGT), followed by vitrification, warming and SET,
from 2011 to 2016. Donor oocyte cycles were excluded. Cryostorage dura-
tion was calculated as the interval (days) elapsed from when the blastocyst
was vitrified to when it was warmed and transferred. Multivariate logistic
and linear regression analyses were performed. Main outcomes included im-
plantation, clinical pregnancy, live birth and early pregnancy loss. Secondary
outcomes included infant birthweight and gestational age at delivery.
RESULTS: Vitrified-warmed, euploid blastocysts, derived from autolo-

gous IVF, were transferred in 2,320 SET cycles. The average cryostorage
duration was 4 months, with a maximum duration of up to 4.9 years (mean
126.4 � 197.3 days; range 21-1794 days). Controlling for patient age at
IVF and embryo transfer, BMI, endometrial thickness and embryo biopsy
day, the duration of cryostorage did not impact the odds of implantation
(OR 1.0 [95% CI 0.99-1.01]), clinical pregnancy (OR 1.0 [95% CI 0.998-
1.004]), live birth (OR 0.998 [95% CI 0.99-1.003]), biochemical pregnancy
loss (OR 0.998 [95% CI 0.99-1.002]), and clinical pregnancy loss (OR 1.01
[95% CI 0.98-1.05]). The duration of cryostorage did not impact birthweight
(b¼ -0.01, p¼0.96) or gestational age at delivery (b¼ -0.22, p¼0.51).
CONCLUSIONS: Modern advances in cryopreservation and PGT have

facilitated the opportunity for patients to bank embryos with confidence.
This emerging treatment strategy will result in the increased storage of bio-
psied embryos for longer durations. This study is the first to demonstrate that
long-term cryostorage of vitrified, biopsied blastocysts does not adversely
affect reproductive potential, fetal growth or the likelihood of preterm deliv-
ery. Based on these findings, patients can be reassured regarding the efficacy,
efficiency and safety of embryo banking.
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BLASTOCYST COLLAPSE AND DOWNGRADING OF
INNER CELL MASS MORPHOLOGY SCORE AFTER
VITRIFICATION-WARMING IS PREDICTIVE OF
REDUCED IMPLANTATION AND INCREASED EARLY
PREGNANCY LOSS. L. Sekhon,a C. Briton-Jones,a J. A. Lee,a

R. Slifkin,a M. Duke,a A. B. Copperman,b T. Mukherjee.a aReproductive
Medicine Associates of New York, New York, NY; bObstetrics and Gynecol-
ogy, RMANY-Mount Sinai, New York, NY.

OBJECTIVE: Embryo vitrification has increased confidence in embryo
banking.Whether the effect of freeze-thawon euploid blastocystmorphology im-
pacts implantation potential is not well characterized. This study examines
whether change in pre- and post-vitrificationmorphology correlates with clinical
outcome, controlling for endometrial environment and embryo ploidy.
DESIGN: Retrospective.
MATERIALS AND METHODS: The study included patients that under-

went single, euploid FET from 2011 to 2017. Blastocyst morphology was
graded by a modified Gardner’s scale: 1) prior to vitrification and 2) after
warming, 1 to 3 hours prior to FET. Patients were stratified according to
whether morphology 1) improved, 2) downgraded, 3) remained the same
or 4) inner cell mass (ICM)/trophectoderm (TE) could not be assessed due
to blastocyst collapse. Chi-square and multivariate binary logistic regression
(controlling for oocyte age, age at transfer, BMI, endometrial thickness and
day of biopsy) was performed.
RESULTS: A total of 2,026 single, euploid FET cycles were included.

Blastocysts with discordant changes in pre- and post-freeze morphology
(n¼135) were excluded. Compared with blastocysts with unchanged
morphology, those that downgraded and could not be assessed had lower im-
plantation and clinical pregnancy rate. Improved morphology led to compa-
rable outcomes (Table 1). Downgrading and inability to assess ICM grade
were associated with reduced implantation (OR 0.4 [95% CI 0.2-0.7]; OR
0.4 [95% CI 0.2-0.7], p<0.01) and clinical pregnancy rate (OR 0.4 [95%
CI 0.3-0.8]; OR 0.4 [95% CI 0.2-0.7], p<0.01) and increased EPL (OR 2.3
[95% CI 1.21-5.0]; OR 2.8 [95% CI 1.3-6.2], p<0.05). TE improvement/
downgrade did not impact clinical outcome. Inability to assess TE was asso-
ciated with reduced implantation (OR 0.4 [95%CI 0.2-0.8], p<0.01), clinical
pregnancy (OR 0.4 [95% CI 0.2-0.8], p<0.01) and increased EPL (OR 2.8
[95% CI 1.2-6.1], p<0.05).
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CONCLUSIONS: Dynamic changes in morphology may provide insight
into an embryo’s ability to recover from the microenvironmental stress of
vitrification-warming. A downgraded ICM conferred a negative prognosis,
whereas a downgraded TE did not impact clinical outcome. Implantation
failure and early pregnancy loss increased after transfer of warmed blasto-
cysts whose ICM and TE could not be graded due to delayed reexpansion.
These results suggest that rapid recovery and re-expansion after warming
is associated with superior developmental competence and may serve as a
clinical marker of embryo quality.
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LONG TERM CO-TRANSPLANTATION OF HUMAN
OVARIAN TISSUE WITH AMH-PRODUCING ENDO-
THELIAL CELLS INCREASE PRODUCTIVITY AND
LONGEVITY OF THE GRAFT. L. Man, R. Bodine,
L. Park, N. Zaninovic, G. L. Shatmann, Z. Rosenwaks, D. James. CRMI
Ronald O. Perelman and Claudia Cohen Center for Reproductive Medicine,
Weill Cornell Medicine, NYC, NY.

OBJECTIVE: A major obstacle to salvaging a robust pool of functional
follicles from cryopreserved ovarian tissue following auto-transplantation
is the global activation of the follicular pool that occurs during the ischemic
window. AMH has been suggested to exert a repressive input on activation
and/or growth of follicles during normal folliculogenesis. We used lentivirus
to engineer exogenous endothelial cells (exECs) to constitutively express and
secrete AMH, aiming to reduce premature follicular mobilization and growth
upon co-transplantation in long-term grafts.

DESIGN: Xenograft of human ovarian tissue into NSG mice with co-
transplantation of ECs, and ECs ectopically expressing human AMH.

MATERIALS ANDMETHODS: In order to consolidate the phenomenon
of activation, despite co-transplantation with ECs, we co-transplanted multi-
ple grafts from a single patient and harvested at 2 (n¼3), 3 (n¼4), and 14
(n¼2) weeks. Also, ECs were transduced with lentiviral vectors linked to a
fluorescent reporter gene (mCherry) expressing AMH. Human ovarian tissue
was co-transplanted with AMH-ECs into NSG oophorectomized mice
(n¼2); as controls, we co-transplanted patient-matched ovarian tissue with
ECs (n¼2). Engrafted tissue was harvested 14 weeks after transplantation.
The ratio of follicles in each treatment was assessed in histologic sections us-
ing light and confocal microscopy.

RESULTS: Control grafts harvested at 2, 3 and 14 weeks revealed a shift in
the follicular pool away from quiescence with a decreased percentage of pri-
mordial follicles upon increased graft length. In contrast, grafts co-trans-
planted with AMH-ECs showed a significant retention of primordial
follicles at 14 weeks. In these long-term grafts, we found a 4.6-fold increase
in primordial follicles percentage with AMH-ECs; 18.39�0.75 vs. blank-
ECs 3.99�1.61, P¼0.01. For primary follicles, we found a reverse ratio,
an approximately 0.8-fold decrease compared to blank-ECs; 33.40�3.28
vs. 41.94�1.30 respectively, P¼0.05.

CONCLUSIONS: Engineered exECs that constitutively express AMH
induced a greater proportion of quiescent primordial follicles relative to con-
trol exECs, indicating suppression of premature mobilization that has been
noted in the context of ovarian tissue transplantation. These findings present

a cell-based strategy that combines accelerated perfusion with a direct para-
crine delivery of a bioactive payload to transplanted ovarian tissue. Improved
tissue viability and enforced retention of a quiescent primordial follicle pool
combine to increase productivity and longevity of ovarian tissue grafts.
References:
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LETROZOLE SUPPLEMENTATION DURING OVARIAN
STIMULATIONALTERSOOCYTEMATURATIONRATES
IN BREAST CANCER CANDIDATES FOR FERTILITY
PRESERVATION. M. Grynberga C. Sonigo.b aDepartment of
Reproductive Medicine and Fertility Preservation, Hôpital Jean Verdier, Bondy,
France; bDepartment of Reproductive Medicine, Jean Verdier Hospital, Bondy,
France.

OBJECTIVE: Oocyte and/or embryo vitrification after controlled ovarian
stimulation (COS) represents the most established and efficient method of fe-
male fertility preservation (FP) before cancer treatment. However, traditional
COS regimens are associated with supraphysiologic serum estradiol and are
therefore not recommended in estrogen-sensitive diseases such as breast

TABLE 1. Clinical outcomes according to pre- and post-vitrification-warming morphology

CHANGE IN
MORPHOLOGICAL
GRADE IMPROVE (n¼509) DOWNGRADE (n¼169) SAME (n¼1176)

COULD NOT
ASSESS (n¼37) P value

Implantation 57.8%* (294/509) 49.7%*+ (84/169) 62.8%+o (738/1176) 43.2%o (16/37) *0.067 +0.001 o0.015
Clinical pregnancy 54.2%* (276/509) 46.2%*+ (78/169) 57.7%+o (679/1176) 40.5%o (15/37) *0.068 o0.037 +0.0046
Early pregnancy loss 15.5% (79/509) 18.9% (32/169) 17.3% (203/1176) 21.6% (8/37) NS
ICM IMPROVE (n¼109) DOWNGRADE (n¼61) SAME (n¼1807) COULD NOTASSESS

(n¼49)
P value

Implantation 60.6%*+ (66/109) 34.4%*o (21/61) 61.0%ô (1102/1807) 40.8%+̂ (20/49) *0.001 +0.02 o<0.0001 ^0.004
Clinical pregnancy 56.9%*+ (62/109) 32.8%+o (20/61) 56.4%ô (1019/1807) 36.7%*^ (18/49) *0.019 +0.003 o 0.0002 ^0.006
Early pregnancy loss 14.7% (16/109) 22.9% (14/61) 16.8% (303/1807) 24.5% (12/49) NS
TROPHECTODERM IMPROVE (n¼56) DOWNGRADE (n¼248) SAME (n¼1669) COULD NOTASSESS

(n¼49)
P value

Implantation 64.3%* (36/56) 56.0%o (139/248) 60.6%+ (1012/1669) 40.8%*+o (20/49) *0.016 +0.005 o0.05
Clinical pregnancy 58.9%* (33/56) 52.0%o (129/248) 56.1%+ (937/1669) 36.7%*+o (18/49) *0.02 +0.007 o0.05
Early pregnancy loss 19.6% (11/56) 16.1% (40/248) 16.8% (280/1669) 24.5% (12/49) NS
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cancer (BC). As a result, specific protocol using aromatase inhibitors (letro-
zole) were developed. The present investigation aimed to investigate whether
COS with letrozole supplementation (COSTLES) modifies ovarian response
and follicle responsiveness to exogenous FSH in BC patients?

DESIGN: Prospective study.
MATERIALS AND METHODS: This is the first investigation comparing

COSTLES and standard ovarian stimulation in BC patients. We studied 133
BC patients, 25 to 40 years of age, candidates for FP using oocyte and/or embryo
vitrification followingCOS.Of these, 68 patients underwent COSTLESwhile 65
had standard GnRH antagonist protocol. All women had 2 ovaries, no history of
chemotherapy, BMI<30 Kg/m2 and a breast tumor that was surgically removed.
Serumanti-M€ullerian (AMH) levels and antral follicle count (AFC)were system-
atically assessed before exogenous FSH administration (d0). Follicle responsive-
ness to FSHwas estimated by the Follicular Output Rate (FORT) calculated from
the ratio between the pre-ovulatory follicle count (PFC, 16-20mm) on the day of
oocyte triggering (dOT) and the d0 AFC.

RESULTS: Women in the COSTLES and control groups were comparable in
terms of age 33.4�4.7 vs. 33.8�3.5 years, respectively), BMI (21.6�3.1 vs.
22.6�2.4 Kg/m2) and ovarian reserve tests (AMH: 2.2�1.8 vs. 2.7�2.3ng/mL;
AFC: 18.5�10.5 vs. 17.9�10.7 follicles).After comparable startingdoses and to-
tal amount of exogenous FSH (3046�1332 vs. 2996�1344IU, respectively), the
FORT index did not differ significantly between groups (33.8�24.6 vs.
37.2�19.8%, respectively), leading to a similar number of oocyte recovered
(12.3�8.3 vs. 12.5�8.7 oocytes, respectively). However, oocytematuration rates
were significantly lower inCOSTLEScompared to standard protocol (67.3�19.7
vs. 76.3�20.1%, p<0.02).As a result, the number ofmetaphase 2 oocytevitrified
was lower in patients having received letrozole supplementation (8.1�2.6 vs.
9.6�3.4 oocytes, p<0.05 respectively).

CONCLUSIONS: Despite similar response to exogenous FSH, BC patients
havingundergoneCOSTLESshowed reducedoocytematuration rates incompar-
isonwith those having received standard stimulation regimen. At present, there is
noevidence that standardCOSpromotes theproliferationof residual tumoral cells
following breast surgery. If not, the confirmation of our results would lead recon-
sidering the real interest of COSTLES before adjuvant chemotherapy.
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GONADOTROPIN-RELEASING HORMONE ANALOGS
FOR GONADAL PROTECTION DURING GONADO-
TOXIC CHEMOTHERAPY: A SYSTEMATIC REVIEW
AND META-ANALYSIS. N. Sofiyeva,a,b T. Siepmann,b,c

K. Barlinn,c B. Ata,d E. Seli.a aYale University, New Haven, CT; bCenter for
Clinical Research andManagement Education, Dresden InternationalUniversity,
Dresden, Germany; cDepartment of Neurology, University Hospital Carl Gustav
Carus, Technische Universit€at Dresden, Dresden, Germany; dObstetrics and Gy-
necology, Koc University School of Medicine, Istanbul, Turkey.

OBJECTIVE: To investigate whether gonadotropin-releasing hormone ana-
logs (GnRHa) have a protective role in women treated with alkylating agents.

DESIGN: A systematic review and meta-analysis of randomized and non-
randomized controlled trials.

MATERIALS AND METHODS: Major databases, systematic snowball-
ing, registered ongoing trials were used for data extraction. Studies published
prior to March 2017 were assessed. Studies conducted in reproductive-aged
women (<45 years) with a study group (co-administration of GnRHa) and
control group (chemotherapy without GnRHa) were included in the analysis.
There was no restriction for publication language. Studies were excluded if
participants were given estrogen and/or progesterone, or pelvic radiotherapy.
The outcome measure was the resumption of menstruation. Statistical ana-
lyses were performed with STATA 14.2.

RESULTS: The database search yielded 25,151 citations and 80 manuscripts
were assessed as full-text. Nineteen studies (12 RCTs and 7 Cohort studies) pub-
lished between 1987 and 2015 were included in the quantitative analysis,
revealing a significant protective effect of GnRHa (n¼1,106; RR:1.36; CI:1.15-
1.61), although with high heterogeneity (I2¼82.2%). In subgroup analysis, a sig-
nificant differencewas detected in favor ofGnRHco-treatment both inRCTs and
cohort studies (RR:1.32; CI:1.06-1.64 and RR:1.42; CI:1.09-1.86, respectively).
A significant benefit of GnRHawas approved in all subgroups by the underlying
disease, i.e. breast cancer, autoimmune diseases, hematological malignancies
(RR:1.28; CI:1.02-1.60; RR;1.45; CI:1.11-1.89 and RR: 1.45; CI:1.07-1.98,
respectively).Sensitivity analysis inGnRHagonist-treatedpatients and inpatients
younger than 40 years old also revealed a significant benefit of GnRHa for the
resumption of periods.

CONCLUSIONS: Results of this meta-analysis suggest a potential protec-
tive effect with GnRH analogs administered during gonadotoxic chemo-
therapy for the preservation of ovarian function.
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REPRODUCTIVE KNOWLEDGE AND DECISION-MAK-
ING AMONG THE OOCYTE CRYOPRESERVATION PA-
TIENT POPULATION. M. Shapiro,a N. C. Stentz,b

L.W.Milman,c C.Gracia,d S. Senapati.e aObstetrics andGynecol-
ogy, BWH/MGH Integrated Residency Program in Ob/Gyn, Boston, MA; bRe-
productive Endocrinology & Infertility, University of Pennsylvania,
Philadelphia, PA; cAbington Reproductive Medicine, Philadelphia, PA; dUniver-
sity of Pennsylvania, Philadelphia, PA; eObstetrics &Gynecology, Reproductive
Endocrinolog, University of Pennsylvania, Philadelphia, PA.

OBJECTIVE: To compare the reproductive knowledge and desires of
women presenting for oocyte cryopreservation consults to that of the general
population of reproductive-age women in the US.
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: Using a previously validated question-

naire, women presenting for oocyte preservation consultation (Consult Group)
(48 medically indicated, 36 elective) were compared to a national sample of
1000 reproductive-age women (National Group). Assessments were completed
on demographic andmedical history, reproductive health knowledge, and options
towards and willingness to pay for fertility preservation.
RESULTS: Women presenting for oocyte cryopreservation consults were

older, had attained a higher level of education, employment, insurance, and
income, and were less likely to be partnered than the National Group
(p<0.05, all values). While both groups desired an average of 2 children,
the Consult Group preferred a later age at first and last pregnancy, were
less likely to consider maternal age in the decision of when to have a child,
and were more likely to overestimate the age at which a woman has the great-
est decline in fertility when compared to the National Group (p<0.05, all
values). Interestingly, while women in the Consult Group were more likely
to have ultimately frozen eggs (p<0.001), they also were more likely to over-
estimate the chance of pregnancy per frozen egg when compared to the Na-
tional Group (p<0.001). At all theoretical chances of conception with frozen
eggs (60% to 10%), women in the Consult groupwerewilling to pay 10-times
more for oocyte cryopreservation than the National Group (p<0.001). When
asked about what percent chance of successful live birth onewould bewilling
to accept after spending $10,000 to freeze eggs, women in the Consult group
were willing to accept a lower chance of success than those in the National
Group (50.7% vs. 73.1% respectively, p<0.001).
CONCLUSIONS: Significant differences exist between women presenting

for oocyte cryopreservation consultation and the general reproductive-age female
population. Despite clinical counseling, significant knowledge gaps exist in the
oocyte cryopreservation population, particularly regarding the potential success
of oocyte cryopreservation. Improved and targeted education is needed to help
women make more informed decisions regarding this evolving technology.
Supported by: University of Pennsylvania FOCUS Medical Student

Fellowship in Women’s Health, T32HD007440-20; 5K12HD001265.
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SINGLE-INCISION LAPAROSCOPIC SURGERY (SILS)
FOROVARIANTISSUECRYOPRESERVATIONENABLES
HIGHER TISSUE VOLUME EXTRACTION AND
EARLIER CHEMOTHRAPY INITIATION COMPARED
TO STANDARD MULTIPORT LAPAROSCOPY. A. Revel,a

N. Schachter-safrai,b H. H. Chill,c G. Karavani.d aReproductive Medicine and
IVF Unit, Reproductive Medicine and IVF Unit, Zeriffin, Israel; bObstet and Gy-
necology, Hadassah Medical Center, Jerusalem, Israel; cReproductive Medicine
and IVFUnit, ReproductiveMedicine and IVFUnit, Jerusalem, Israel; dObstetrics
and Gynecology, Hadassa- Hebrew University Medical Center, Jerusalem, Israel.

OBJECTIVE: To compare tissue preservation and clinical outcomes of
single-incision laparoscopic surgery (SILS) standard versus multi-port lapa-
roscopy for ovarian tissue cryopreservation (OTC)in oncologic patients.
DESIGN: Retrospective cohort study at tertiary academic medical center.
MATERIALS AND METHODS: Two hundred thirty-one patients who

underwent OTC from 1997 through 2017 in our tertiary medical center.
Three-port laparoscopic surgery was performed in 165 (71.4%) patients
and SILS was performed in 66 (28.6%) patients. Analysis included age at
preservation, indication for OTC, chemotherapy prior to surgery, duration
of the procedure, intra and post-operative complications, hospital stay,
days from surgery to definite treatment (chemotherapy or radiation), number
of oocytes and volume of tissue (assessed by number of ampules - each am-
pule contains 6-10 slivers for one grafting) preserved. Statistical evaluation
including logistic regression was performed in order to compare the two sur-
gical methods.
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RESULTS: Numberofampulesextracted fromthepreserved tissuewas signif-
icantly higher in the SILS group compared to the standard laparoscopy group
(14.7 vs. 10.6, respectively; p¼0.02).Time interval (days)between surgery todef-
inite treatment was significantly shorter in SILS group (12.2 vs 7.29 days, respec-
tively; p<0.001). No difference was found in basic characteristics, procedure
duration and overall complications rate. Regressionmodel showed significant as-
sociation between younger age and SILSwith higher volume of preserved tissue.

CONCLUSIONS: SILS unilateral oophorectomy is offered to patients
referred for fertility preservation prior to cancer treatment. The SILS port en-
ables to extract the ovary with one laparoscopic port without compression in
an endo-bag. SILS for OTC is superior to standard laparoscopy in volume of
ovarian tissue preserved. Moreover chemotherapy can be initiated sooner.
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SYSTEMATICREVIEWOFFEMALEFERTILITYRISK
FOR BREAST CANCER NEOADJUVANT/ADJUVANT
THERAPIES: IMPLICATIONS FOR FERTILITY PRES-
ERVATION COUNSELING. J. R. Walter,a S. Xu,b

R. Daly,c S. Tsai.d aObstetrics and Gynecology, Northwestern University,
Chicago, IL; bDermatology, Dermatology, Chicago, IL; cSolid Tumor
Oncology, Memorial Sloan Kettering Cancer Center, New York City, NY;
dFeinberg School of Medicine, Chicago, IL.

OBJECTIVE: To evaluate the female fertility risk of neoadjuvant/adjuvant
therapies for breast cancer.

DESIGN: Systematic review without meta analysis following PRISMA
guidelines of PubMed, Cochrane Library and regulatory filings from the
Food and Drug Administration, European Union, and Health Canada.

MATERIALS AND METHODS: We used the National Comprehensive
Cancer Network guidelines to identify neoadjuvant/adjuvant therapies for
breast cancer. The final agents and combination therapies included: anastro-
zole, carboplatin, cyclophosphamide, docetaxel, doxorubicin, exemestane,
letrozole, paclitaxel, pertuzumab, tamoxifen, and trastuzumab. The search
strategy included each drug and terms describing fertility loss (e.g. amenor-
rhea, oligomenorrhea, ovarian failure). A total of 1,634 studies were identi-
fied yielding 98 studies in the final analysis (47 human and 51 animal
studies). Each agent or combination therapy was subsequently graded based
on a fertility risk category system analogous to the FDA’s A/B/C/D/X/N
pregnancy-risk categories. The strength of fertility risk category assignments
was determined by the GRADE system.

RESULTS: Using data from human and animal studies, 57% (4/7) of single
agent therapies were Category C and demonstrated a known fertility risk, 14%
(1/7) showed an unknown risk (Category N), and 29% (2/7) did not have effects
on female reproductive organs (Category B). All of the combination regimens (9)
demonstrated a known fertility risk, classified as either Category C (67%; 6/9) or
Category D (33%; 3/9). No single agent or combination therapy was designated
CategoryA(no risk)orCategoryX(irreversible fertility loss).Themajority (81%;
13/16) of riskwasbasedoneither loworvery lowevidence.Only the risk category
rating for tamoxifen (Category C) was graded with high quality evidence. Varia-
tion in population age, definition of amenorrhea, and study duration posed chal-
lenges to data interpretation.

CONCLUSIONS: This systematic review shows that most neoadjuvant/
adjuvant agents for breast cancer treatment have detrimental fertility effects.
The standardized fertility risk classification system may be useful for evalu-
ating fertility risk and guiding counseling for female breast cancer patients
who have not yet completed family building.

The fertility risk category system is defined previously [1,2].

References:
1. Walter et al. J Am Acad Dermatol. Oncofertility considerations in ad-

olescents and young adults given a diagnosis of melanoma: Fertility
risk of Food and Drug Administration-approved systemic therapies.
2016;75(3):528-34.

2. Walter et al. A new fertility risk rating system for surgical, radio-
therapy, and chemotherapy interventions used in testicular cancer.
Translational Cancer Research. 2016; 5(4):S4.
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MEDICAL EGG FREEZING, FINANCIAL PRESSURE,
AND THE STATE: RESULTS FROM THE FIRST BINA-
TIONAL COMPARISON OF THE U.S. AND
ISRAEL. M. C. Inhorn,a D. Carmeli,b L. M. Westphal,c

J. Doyle,d N. Gleicher,e D. Meirow,f H. Raanani,g M. Dirnfeld,h

P. Patrizio.i aAnthropology, Yale University, New Haven, CT; bNursing, Univer-
sity ofHaifa,Haifa, Israel; cOB/GYN, StanfordUniversity, Stanford, CA; dShady
Grove Fertility Reproductive ScienceCenter, Rockville,MD; eCenter forHuman
Reproduction, New York, NY; fOb/Gyn, Sheba Medical Center, Tel Hashomer,
Israel; gSheba MC, Ramat Gan, Israel; hOB/Gyn, Reproductive Endocrinology-
IVF, Haifa, Israel; iObstetrics, Gynecology & Reproductive Sciences, Yale
Fertility Center & Fertility Preservati, New Haven, CT.

OBJECTIVE: Medical egg freezing is increasingly offered in the U.S. and
Israel to cancer patients and other young women with serious medical diag-
noses. However, significant differences in state policy facilitate medical
egg freezing in Israel, while discouraging it in the U.S. What are the key dif-
ferences?
DESIGN: An in-depth, qualitative, interview-based, IRB-approved study

conducted from June 2014 to August 2016. Interviews were conducted in
person, by phone, or by skype, and generally lasted one hour. Interviews
were transcribed verbatim, and, in the case of Israel, translated into English.
MATERIALS AND METHODS: This medical anthropological study

focused on the experiences of 46 women freezing their eggs because of can-
cer and other medical diagnoses. Women were recruited from 8 IVF clinics:
34 women from 4 U.S. clinics (2 academic, 2 private) and 12 women from 2
Israeli clinics (both academic).
RESULTS: In Israel, medical egg freezing is publicly funded as part of

the country’s National Health Insurance, a reflection of the state’s faith in
the effectiveness of oocyte cryopreservation, belief in women’s positive
prognoses and recovery, and the overall importance of fertility among
the local population. In the U.S., on the other hand, medical egg freezing
is rarely covered by health insurance, given lack of state support for
fertility interventions. Therefore, women’s families are under financial
and time pressure to pay for a cycle of egg freezing for their sick daugh-
ters and sisters.
CONCLUSIONS: State funding policies regarding fertility preserva-

tion affect women’s cancer experiences. Israel’s public funding signals
assumed recovery and optimism, while reaffirming the supreme impor-
tance of childbearing. American lack of funding privatizes both illness
and family formation, leaving young patients and families on their
own in the midst of a medical crisis. Lack of insurance coverage
for medical egg freezing is especially difficult for working-class and
middle-class American families, who must find creative, even inge-
nious ways to finance fertility preservation for their young family
members.
Supported by: National Science Foundation, Cultural Anthropology Pro-

gram, BCS-1356136
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ESTIMATION OF REPRODUCTIVE SUCCESS ACCORD-
ING TO AGE, NUMBER OF OOCYTES AND ETIOLOGY
INELECTIVEORONCOLOGICALFERTILITYPRESER-
VATION (FP) PATIENTS. A. Cobo,a M. Meseguer,b

A. Coello,a E. Sanchez,a J. Garcia Velasco,c J. Remohi,d A. Pellicer.e aIVI Va-
lencia, Valencia, Spain; bClinical Embryology, Valencia, Spain; cIVI Madrid,
Madrid, Spain; dHuman Reproduction Unit, Instituto Valenciano de Infertilidad,
Valencia, Spain; eReproductive Medicine, Instituto Valenciano de Infertilidad
(IVI), Valencia, Spain.

OBJECTIVE: To evaluate the impact of age, reason for FP: elective (EFP),
and oncological FP (onco-FP) and number of oocytes vitrified on oocytes sur-
vival and live birth rates.
DESIGN: Retrospective analysis.

Neoadjuvant/Adjuvant Therapy Fertility Rating GRADE

Anastrazole C Very Low
Exemestane C Very Low
Letrozole C Very Low
Trastuzumab B Very Low
Pertuzimab B Very Low
Tamoxifen C High
Carboplatin N N/A
Doxorubicin/Cyclophosphamide C Low
Doxorubicin/Cyclophosphamide ->

Paclitaxel or Docetaxel
C Low

5-Fluorouracil/Epirubicin/
Cyclophosphamide

D Low

Cyclophosphamide/Methotrexate/
5-Fluorouracil

D Moderate
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MATERIALS AND METHODS: A total of 392 (EFP), 58 (onco-FP) pa-
tients returning to use their oocytes were included. A binary logistic regres-
sion (LR) analysis was employed to measure the impact of age (stratified in
four groups:%30; 31-35; 36-40; andR41y) and indication on survival rate.
Binary survival was considered as R90% and <90%. Adj.OR were calcu-
lated combining age and indication. Kaplan-Meier plotting considering the
number of oocytes consumed was used to evaluate the cumulative live birth
rate (CLBR) according to ages %35 and R36y and indication. Long Rank
(Mantel-Cox), Breslow (Generalized Wilcoxon) and Tarone-Ware overall
comparisons were performed (statistical significance P<0.05).

RESULTS: Survival rate was 93.3, 90.2, 81.7 and 80% according to age
groups respectively in EFP(P<0.05). Survival rate was 93.8, 80, 80.1 and
82.2% in onco-FP (P<0.05). In the EFP group, the CLBRs were statistically
different for all ages (93.7, 46.5, 20.4 and 4.2%; P<0.05). CLBR in the onco-
FP group were 40.0, 30.8, 30.4 and 0% (NS). The OR for survival in EFP vs.
onco-FP adjusted by maternal agewas 0.794 (95%IC¼0.440-1.434) suggest-
ing that the indication does not impact the survival rate. However, when
considering age and indication, statistical differences were observed for all
age groups: adj. OR for SV in %30; 31-35; 36-40 vs R41y were 6.997
(95%IC 2.138-2.895); 2.939 (95%IC 1.413-6.114); and 2.178 (95%IC
1.154-4.109). KM plotting showed comparable CLBR in EFP vs onco-FP ac-
cording to oocytes consumed (NS). Overall comparisons according to age
(%35 vs R36y) showed statistical differences in both indications
(p<0.05). In EFP, with 8 oocytes used in the %35 group, CLBR was
30.9% (95%IC 19.1-42.7) vs 11.2% (95%IC 6.9-15.5) for R36 group
(p<0.05). The gain in CLBR per oocyte used was higher and increased
more rapid in younger patients. No differences were observed in the onco-
FP group, however wider 95%CI were observed in both groups.

CONCLUSIONS: Age impacts survival and CLBR in both FP groups. No
impact of the indication was demonstrated. According to KM plotting a reli-
able forecast of the reproductive outcome (take home baby rate) depending
on the number of oocytes retrieved could be provided to our patients.
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EFFECT OF CANCER TREATMENT ON FEMALE
REPRODUCTIVE OUTCOMES. C. Sasaki,a N. Aono,b,a

Y. Nakajo,a H. Hattori,a Y. Tanaka,a H. Inoue,a

M. Koizumi,a M. Toya,a T. Hashimoto,b H. Igarashi,a

K. Kyono.b,a aKyono ART Clinic, Sendai, Miyagi, Japan; bKyono ART
Clinic Takanawa, Minatoku, Tokyo, Japan.

OBJECTIVE: The number of young female cancer survivors has increased
in recent years as a result of modern anticancer treatments. Accordingly,
attention has shifted from only cure of cancer to the quality of life including
fertility preservation (FP) of cancer patients because chemotherapy and radi-
ation therapy adversely affect their fertility. In this study, we compared the
reproductive outcomes of assisted reproductive technology (ART) between
patients who underwent oocyte retrieval (OR) for FP before cancer treatment
and patients who underwent OR after cancer treatment.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: This study was conducted at Kyono

ART clinic in Japan from January 2003 to March 2016. Also, the study
was approved by the Ladies Clinic Kyono Ethics Committee. This study
involved 46 patients who underwent OR for FP before cancer treatment
(Group A) and 70 patients who underwent OR after cancer treatment (Group
B).

RESULTS: The average age at diagnosis in Group A and Group B was
32.6� 6.8 and 30.3� 7.7 year-old, respectively (not significant, N.S), while
the average age at first visit in Group A and Group B was 32.6� 7.0 and 36.3
� 5.1 year-old, respectively (p<0.01). The rate of unmarried women in

Group A and Group B was 63% and 4%, respectively (p<0.01). The most
common cancer types were breast (62%) and hematologic (13%) in Group
A, and breast (37%), thyroid (23%) and hematologic (11%) in Group B.
The average number of retrieved oocytes in Group A and Group B was 8.2
� 8.1 vs. 5.7 � 6.2 respectively (p<0.01). The rates of canceled cycles
including no OR cycles in Group A and Group B were 8.8% and 7.8%,
respectively (N.S). The cases that oocyte or embryo could be vitrified were
43/46 cases (93%; 26 cases were oocytes vitrified, 17 cases were embryos
vitrified) in Group A and 57/70 (81%; 2 cases were oocytes vitrified, 55 cases
were embryos vitrified) cases in Group B (N.S). Finally, 4/5 (80%) cases in
Group A and 39/62 (63%) cases in Group B resulted in pregnancy (N. S).
CONCLUSIONS: Although influence of aging could not be excluded, cancer

treatmentdecreased thenumberof retrievedoocytes.Our results suggestedcancer
treatment affected ovarian reserve. From this perspective, we must strongly
recommend FP with OR before cancer treatment. OR before cancer treatment
may increase chances of pregnancy in female cancer survivors.
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BACK-TO-BACK RANDOM START OVARIAN STIMU-
LATION PRIOR TO CHEMOTHERAPY RESULTS IN A
DOUBLING OF OOCYTE YIELD. J. Letourneau,a

N. Sinha,b E. Harris,c E. Gomes,a C. Chin-Yu,a E. Mok-
Lin,d H. Cakmak,e M. Cedars,f M. Rosen.e aUCSF Reproductive Endocri-
nology, UCSF, San Francisco, CA; bUCSF, San Ramon, CA; cUCSF
Women’s Health, San Francisco, CA; dUCSF, San Francisco, CA; eUniver-
sity of California, San Francisco, San Francisco, CA; fObstetrics, Gynecol-
ogy and Reproductive Sciences, University of California, San Francisco,
San Francisco, CA.

OBJECTIVE: Depending on a patient’s future family-building goals, a
single ovarian stimulation cycle for Fertility Preservation (FP) prior to
chemotherapy may yield too few eggs or embryos. However, in the cancer
setting, time for additional ovarian stimulation cycles is limited. We evalu-
ated the feasibility of increasing oocyte and embryo yield by using double,
or back-to-back, random start ovarian stimulations prior to cancer therapy.
DESIGN: Observational Study, Single University Center.
MATERIALS AND METHODS: Antagonist-based, random start ovarian

stimulation was utilized in all FP cycles included in the study. Double ovarian
stimulation was defined as starting a second ovarian stimulation cycle within
30 days of completion of the first cycle. For those women with adequate
initial FP yield, a single cycle of random start ovarian stimulation was per-
formed. Double stimulation was performed for women who had a low yield
in their initial FP cycle. We compared double stimulation cycle totals in
women with low initial FP yields to totals from single cycles among women
with adequate initial FP yields. Cycle characteristics were compared using
chi-square, McNemar’s tests, and t-tests, where appropriate.
RESULTS: 290 women were included in our study. 32 (11%) underwent

double stimulation due to a low FP yield in their initial cycle. 60% of women
cryopreserved oocytes and 40% cryopreserved embryos. The average time
between first cycle completion and second cycle start in our double stimula-
tions was 17 +/- 6 days (range 0 - 29). Breast cancer was the most common
diagnosis (73%). In the neoadjuvant setting, an average of 38 days elapsed
between cancer diagnosis and chemotherapy start after one FP cycle and dou-
ble stimulation cycles were completed with an average of 43 days from can-
cer diagnosis to neoadjuvant chemotherapy start.

CONCLUSIONS: Back-to-back random start ovarian stimulation is an
effective way to maximize fertility preservation, even in extremely time-
limited settings such as neoadjuvant chemotherapy. Therefore, providers
should consider back-to-back random start ovarian stimulation in patients
for whom a limited yield was achieved in the first cycle.

Cycle Results (*Low Initial Cycle Yield Total vs Good Initial Cycle Yield Total)

Low Initial Cycle Yield (n¼32) Good Initial Cycle Yield (n¼258) P-Value*

Age (Years) 37 +/- 4 34 +/- 5 <0.001
Antral Follicle Count 10 +/- 5 15 +/- 9 <0.001
– 1st Cycle 2nd Cycle Total Total –
Visible Follicles on Day of Trigger 14 +/- 7 15 +/- 8 28 +/- 13 23 +/- 13 0.052
Oocytes Collected 10 +/- 6 13 +/- 7 23 +/- 12 19 +/- 12 0.14
Mature Oocyte Rate (%) 76% 69% 72% 70% 0.80
Fertilization Rate (%) 78% 74% 76% 78% 0.58
Frozen Embryos (Day 3) 4 +/- 2 7 +/- 4 11 +/- 5 9 +/- 6 0.24
Cycle Cancelled (%) 3% 12% 7% 7% 0.86
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LONG TERM RESULTS WITH VITRIFICATION
COMPARED TO SLOW FREEZE OF OVARIAN
TISSUE. S. J. Silber, M. J. Derosa, J. Pineda. Infertility Cen-
ter of St. Louis, St. Louis, MO.

OBJECTIVE: To determine the best method of freezing, and report overall
duration of function and live baby rate, after ovary tissue freeze and trans-
plant for young cancer patients.

DESIGN: 13 patients over an eight year period underwent thaw and trans-
plantation of ovarian tissue that had been frozen up to 19 years earlier, with
detailed follow-up of hormones, menstruation, pregnancies, and birth. Seven
had undergone slow freeze, and 6 had undergone vitrification.

MATERIALS ANDMETHODS: All cancer patients varying from age 18
to age 31 who returned with POF to have their frozen ovary tissue trans-
planted back from 10 years ago to 2 years ago (over an 8 year period) are
included in this retrospective cohort study. Their ovary tissue was frozen
from 19 years ago to 5 years ago. Slow freeze was used until 10 years ago,
after which only vitrification was employed exclusively. We now have
long term follow-up of these 13 cases, with monthly evaluation of hormones,
cycling, pregnancy, and live birth rate, and we can compare the results of
slow freeze cases with those who had undergone vitrification. A total of 90
patients have undergone ovary tissue freeze, but only 13 have returned for
the transplant.

RESULTS: All patients had return of ovarian function from 4 to 5 months
post-op. In all cases the return of function was accompanied by a very sharp
rise in AMH for 4 months, with a subsequent decline to low levels. 8 of the 13
are still functioning. Duration of function varied from 561 days to 1,641 days
(this graft is still functioning). Five of the 13 are still functioning for over 3 ½
years. There are 9 healthy babies (69%) from 10 pregnancies (76%). Slow
freeze resulted in 5 healthy babies out of 7 transplants. Vitrification resulted
in 4 healthy babies out of 6 transplants. However slow freeze cases had a
shorter duration of function (614 to 1155 days) and 5 of the 7 are no longer
functioning, whereas vitrification cases are all still functioning over 3½ years
(1281 days to 1641 days).

CONCLUSIONS: Ovary tissue freezing is a robust method for preserving
fertility in young cancer patients. Slow freeze yields pregnancy results equiv-
alent to vitrification. However vitrified transplants have a longer duration of
function, verifying our in vitro report earlier of higher oocyte survival with
vitrification compared to slow freeze.

P-197 Tuesday, October 31, 2017

WITHDRAWN

P-198 Tuesday, October 31, 2017

FERTILITY PRESERVATION FOR GATA2
PATIENTS. J. R. Zolton,a T. Parikh,a J. Pilgrim,a

D. D. Hickstein,b S. M. Holland,c M. J. Hill,a

A. DeCherney.a aEunice Kennedy Shriver National Institute
of Child Health and Human Development, NIH, Bethesda, MD; bNational
Cancer Institute, Bethesda, MD; cNational Institute of Allergy and Infectious
Diseases, Bethesda, MD.

OBJECTIVE: GATA2 deficiency is caused by a sporadic or germline tran-
scription factor mutation involved in hematopoiesis and angiogenesis that
was first described in 2011. Clinical manifestations are variable, but patients
are susceptible to recurrent serious and chronic infections (most commonly
generalized warts and mycobacterial infection), myelodysplastic syndrome,
leukemia, lymphedema, thrombosis, preterm labor and hearing loss. At diag-
nosis, patients are offered bone marrow transplantation for curative treat-
ment. Due to the risk of gonadal failure, patients may elect to undergo
fertility preservation. As discovery of the GATA2 mutation is relatively
recent, oocyte cryopreservation has yet to be described in this population.
DESIGN: Retrospective Case Series.
MATERIALS AND METHODS: Records were reviewed from nine

GATA2 deficiency patients ages 16-32 who underwent fertility pres-
ervation from March 2015 to March 2017 at the National Institutes
of Health. Three patients underwent two cycles of ovarian stimula-
tion and six patients underwent one cycle. An antagonist protocol
was used and each cycle involved recombinant follicle-stimulating
hormone (FSH) and human menopausal gonadotropins (HMG). Ga-
nirelix acetate 250mcg was started on cycle day 6 or when the
lead follicle measured 14 mm. Human chorionic gonadotropin
(hCG) 10,000 IU or Lupron 4mg was administered when at least 2
follicles were greater than 18mm. Oocyte retrieval was scheduled
36 hours later.
RESULTS: Patient demographics: The mean age of patients was 24.7

years (R 16-32), mean Antral Follicle Count (AFC) was 26.7 (R 10-43),
and mean AMH was 5.16 (R 0.7-10). Mean, median, and range were calcu-
lated in evaluation of the cryopreservation cycles (Table 1).
CONCLUSIONS: This study is the first to analyze the outcomes of fertility

preservation in GATA2 patients. The response to ovarian stimulation and
oocyte yield suggests that fertility preservation in GATA2 patients is feasible
and should be offered prior to transplantation.

Supported by: NCI, NIAID

TABLE 1.

Mean Median Range

Baseline FSH (IU/L) 5.1 6.6 0.7-8.1
Baseline Estradiol (pg/mL) 31.5 27.8 <5-45
Day 6 Estradiol (pg/mL) 555 548 111-1214
Total FSH, IU 1774 1775 675-4035
Total hMG, IU 1412 1444 375-2925
Total Stimulation Days 11 11.5 7-14
Estradiol on day of trigger(pg/mL) 2267 2110 60.7-4030
Progesterone on the day of trigger(pg/mL) 1.5 1 0.3-3.1
Follicle number on day of trigger>12mm 12.5 10.5 6-21
Total Oocytes retrieved 12.3 12 4-28
MII oocytes 6.7 8 0-15
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HOW DO COUPLES MAKE FERTILITY PRESERVA-
TION DECISIONS WHEN WOMEN ARE UNDERGO-
ING CANCER TREATMENT? A QUALITATIVE
STUDY. A. Mathur,a A. S. Hoffman,b L. A. Covarrubias,c

R. J. Volk,a T. L. Woodard.d aMDAnderson Cancer Research Center, Hous-
ton, TX; bDepartment of Health Services Research, MD Anderson Cancer
Research Center, Houston, TX; cMD Anderson Cancer Center, Houston,
TX; dThe University of Texas MD Anderson Cancer Center, Houston, TX.

OBJECTIVE: Partners play a critical role in making decisions about fertility
preservation, yet little is known about these dyadic decisions during cancer treat-
ment planning. This study assessed couples’ perceived challenges, strategies,mo-
tivations, and roles in cancer-related fertility preservation decisions.

DESIGN: Qualitative study at a comprehensive cancer center.
MATERIALS AND METHODS: A trained research assistant conducted

semi-structured interviews with couples who received fertility preservation
consultations within the past 5 years. Interviews were recorded, transcribed,
and analyzed in NVIVO using grounded theory methods.

RESULTS: Among the 12 couples, 8 were married and 4 were in long-term
committed relationships. All were living together. 5 couples had biological chil-
dren together,1 couple had children from a previous marriage and 6 couples had
no children. All couples wanted to have children in future. Thematic analysis re-
vealed couples’ common challenges, strategies for successful dyadic decision
making, motivations, and roles. Challenges: Challenges included: limited time
to make decisions, uncertainty of decision outcome, procedural frustrations, de-
lays in cancer treatment to pursue fertility preservation, stress associated with
risk of cancer-related infertility, and lack of emotional support. Strategies: Strate-
gies used included: researching facts together, evaluating the pros and cons of the
decision, supporting each other’s decision, getting a second opinion from other
medical professionals, and celebrating small victories during the course of diag-
nosis and treatment. Motivation for Fertility Preservation: Couples were moti-
vated by the desire for biological children over adoption and the opportunity to
preserve the option of having children in future. Whose decision: Couple had
differing views on who was responsible for making the decision about fertility
preservation. Some couples believed it was the woman affected, while others
felt that it should be the couple.

CONCLUSIONS: Couples face challenges in fertility preservation deci-
sion making. Input from, and support for, both partners is essential to ensure
well-informed, high-quality fertility preservation decisions.

Supported by: This work was supported by funding fromThe University of
Texas MDAnderson Cancer Center Duncan Family Institute for Cancer Pre-
vention and Risk Assessment.
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FERTILITY PRESERVATION (FP) IN BREAST CAN-
CER PATIENTS DOES NOT DELAY TIME TO CANCER
TREATMENT. M. Pavone,a M. B.Moravek,b A. K. Lawson,c

S. Klock,d R. Confino,e K. N. Smith,f R. R. Kazer.g aObstetrics
and Gynecology, Northwestern Medicine, Chicago, IL; bOb/Gyn, University of
Michigan, Ann Arbor, MI; cNorthwestern University, Chicago, IL; dOb/Gyn,
Northwestern University Feinberg School ofMedicine, Chicago, IL; eNorthwes-
tern Medicine, Chicago, IL; fOB/GYN, Northwestern Medicine, Chicago, IL;
gOB/GYN, Northwestern University, Chicago, IL.

OBJECTIVE: Fertility preservation counseling prior to cancer treatment
has been mandated by several national societies but referral rates are low.
This may be partly because of concerns that fertility preservation (FP) may
delay cancer treatment. In addition, there is also a concern with ovarian stim-
ulation in hormonal sensitive cancers, including breast cancer. We quantified
time to cancer treatment in patients with breast cancer, cancer recurrence and
mortality amongst those who did and did not pursue FP. We also compared
cycle-specific and random-start stimulation protocols.

DESIGN: Retrospective cohort.
MATERIALS AND METHODS: Patients with breast cancer who contacted

the FPpatient navigator (PN) from2005-2016were included in this study, regard-
less ofwhether or not theypursued fertility preservation.Weanalyzed time tonext
treatment comparing those that did and did not pursue FP.Amongst those that did
pursue FP, we analyzed time to next treatment with random start (RS) vs cycle
specific (CS) stimulation starts, and also examined stimulation outcomes. Addi-
tionally, cancer recurrence andmortalitywas examined. Datawas analyzed using
SPSS chi-square test and linear or logistic regression.

RESULTS: 206 patients contact the FP PN, of which 94 chose to undergo
ovarian stimulation for FP. 66 had stimulation after surgery but before the start

of chemotherapy or radiation, while 28 underwent stimulation prior to the start
of neo-adjuvant chemotherapy. Themediandelay to the start of chemotherapy/ra-
diationwas48d inFPgroupvs40d innon-FPgroup (NS).Themediandelay to the
start of neo-adjuvant chemotherapy was 31d in FP group vs 16d in non-FP group
(NS). There were no differences in cancer recurrence or mortality between the 2
groups. Performing a RS stimulation protocol did not significantly reduce the
number of days to next treatment in either group.RS andCSprotocols had similar
stimulation outcomes.
CONCLUSIONS: Stimulation for FP in breast cancer patients does not

significantly delay initiation of cancer treatments. RS and CS protocols
have similar stimulation outcomes. Importantly, therewas no increase in can-
cer recurrence or mortality over a median follow up of >4 years.
Supported by: Northwestern Memorial Foundation Evergreen Grant (to

MEP) and P50 HD076188 (MEP, PI: T. Woodruff).
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ANTRAL FOLLICLE COUNT PREDICTSMENSTRUAL
FUNCTION AFTER CHEMOTHERAPY IN BREAST
CANCER PATIENTS. N. Sinha,a J. Letourneau,b

P. Xiong,a E. Harris,c E. Gomes,a C. Chin-Yu,d E. Mok-
Lin,e M. Cedars,f M. Rosen.g aObstetrics, Gynecology & Reproductive Sci-
ences, UCSF, San Francisco, CA; bUCSF Reproductive Endocrinology,
UCSF, San Francisco, CA; cUCSF Women’s Health, San Francisco, CA;
dUCSF CRH, San Francisco, CA; eUCSF, San Francisco, CA; fObstetrics,Gy-
necology and Reproductive Sciences, University of California, San Francisco,
San Francisco, CA; gUniversity of California, San Francisco, San Francisco, CA.

OBJECTIVE: Previous studies have shown that younger age plays a sig-
nificant role in the presence of menses after gonadotoxic cancer treatment.1

However, variability in ovarian reserve may contribute to the observed vari-
ation in rates of ovarian insufficiency in age-matched individuals after cancer
treatment. This study investigates whether antral follicle count (AFC) is asso-
ciated with the presence of menses and time to return of menses, independent
of age, in pre-menopausal breast cancer patients after chemotherapy.
DESIGN: Prospective cohort study.
MATERIALSANDMETHODS:Weadministered a followupquestionnaire

to 297 pre-menopausal breast cancer patients seen at our center, after completion
of cancer treatment, with questions about oncologic and menstrual history. We
excluded patients who had undergone an oophorectomy, hysterectomy, or started
ovarian suppression after chemotherapy. Logistic regression and generalized
linear models were used to study the relationship between pre-chemo AFC and
the following outcomes in pre-menopausal breast cancer patients after chemo-
therapy: immediate menopause (absence of menses for 12 months) and time to
return of menses (defined as months without a menstrual period).
RESULTS: 200 breast cancer patients (67%) responded to the survey, and 98

were identifiedwhounderwent chemotherapy andmet inclusion criteria.Average
age was 35 � 5 yrs. Pre-chemo AFC was 14 +/- 9. There was a trend towards
increased risk of immediate menopause with lower pre-chemotherapy AFC
(P¼0.097, OR ¼ 0.892). However, the effect of pre-chemo AFC on immediate
menopause was not present after adjustment for chronological age (P¼0.270,
OR ¼ 0.924). Higher pre-chemotherapy AFC was associated with shorter time
to recovery ofmenses (P¼0.002, coef¼ -.158), and the effectwas persistent after
adjustment for chronological age (P¼0.007, coef¼ -.156).
CONCLUSIONS: For any given age, a higher AFC is associated with

earlier return of ovarian function in patients that have menses after chemo-
therapy, suggesting that ovarian reserve is a significant factor in time to
ovarian recovery. It is possible that pre-chemo AFC also predicts immediate
menopause, but a larger study size is necessary to detect the association.
Further research on this subject may aid fertility doctors in counseling their
patients on their individual risk of post-treatment reproductive compromise
and help oncologists better time the start of adjuvant ovarian suppression.
Reference:
1. JacobsonMH,Mertens AC, Spencer JB,Manatunga AK, andHowards PP.

‘‘Menses Resumption After Cancer Treatment-Induced Amenorrhea Oc-
curs Early or Not at All.’’ Fertility and Sterility 2016; 105(3): 765-772.

Supported by: UCSF-CTSI Grant Number TL1 TR001871
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REPRODUCTIVE AGED BREAST CANCER PATIENTS
WHO INTERRUPT HORMONAL TREATMENT TO
CONCEIVE RESUME THERAPY. N. Sinha,a
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OBJECTIVE: In reproductive aged women with hormone receptor-positive
breast cancer, delaying pregnancy till after hormonal treatment may create un-
wanted delays in family building or pushwomen out of the reproductivewindow
to naturally conceive.1 Thus,womenmay desire to interrupt therapy and are often
counseled on the risks of recurrence based on the assumption that they will not
resume adjuvant therapy after the break. In this study, we wanted to characterize
the population that were able to interrupt therapy and determinewhether patients
who interrupt hormonal treatment to conceive resume therapy.

DESIGN: Prospective cohort study.
MATERIALS ANDMETHODS: We administered a questionnaire to 297

pre-menopausal breast cancer patients seen at our center, after completion of
cancer treatment, with questions about oncologic and reproductive history.
Hormone treatment included tamoxifen and aromatase inhibitor/ovarian sup-
pression (AI/OS) after completion of chemo. Hormonal treatment interrup-
tion was defined as two or more consecutive months without use of either
tamoxifen or AI/OS. Patients that were offered to interrupt hormone treat-
ment were informed to resume treatment after conceiving by their oncologist
and fertility specialist. Descriptive statistics were used as appropriate.

RESULTS: 200 breast cancer patients (67%) responded to the survey. 161
patients were hormone receptor positive. Forty-five (28%) interrupted treat-
ment. Fifty-three percent of patients that interrupted therapy did so to
conceive. The 24 patients who interrupted for pregnancy first completed
2.7 +/- 1.4 years of treatment. Average age at attempt was 38 +/- 4 years.
Most patients were clinical stage I and II. 22 patients (92%) were nulliparous.
The total interruption time was 1.7 +/- 0.9 years. 100% of patients (12) that
could resume hormone therapy did so. Of the remaining 12 who have not
resumed hormonal treatment, eight patients are still trying to conceive, three
are currently pregnant, and one is currently breastfeeding. To date (5.2 +/- 2.6
years since diagnosis), there has been no recurrence after interruption.

CONCLUSIONS: All patients that interrupt hormone treatment for preg-
nancy were willing and did resume hormonal treatment after interruption.
These findings suggest that with adequate counseling, patients will fulfill
their recommended length of hormonal treatment. These results may help
both oncologists and fertility specialists better address reproductive health
concerns and improve shared decision-making with patients, minimizing
both the incidence and duration of interruptions.

Supported by: UCSF-CTSI Grant Number TL1 TR001871.
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ASSISTED REPRODUCTIVE TECHNOLOGY (ART):
HOW DO ONCOFERTILITY PATENTS
DIFFER?. J. Rubin,a B. Zhou,a H. Sangi-Haghpeykar,a

D. Holman,b T. L. Woodard.b,a aObstetrics and Gynecology,
Baylor College ofMedicine, Houston, TX; bThe University of TexasMDAn-
derson Cancer Center, Houston, TX.

OBJECTIVE: As more reproductive age women are diagnosed with can-
cer, there is an increasing demand for oncofertility services. Currently, there
are limited data to describe the ART outcomes of cancer patients pursuing
fertility preservation (FP) prior to gonaodotoxic therapy. The objective of
this study is to compare ART cycle characteristics from oncofertility patients
to women without malignancies from the same practice setting.

DESIGN: Retrospective cohort of patients treated at an academic tertiary
care facility.

MATERIALS AND METHODS: A retrospective analysis of ART pa-
tients from January 2013 to June 2016 was conducted. All patients un-
dergoing autologous ART cycles were included. Patients previously
treated for malignancy were excluded. Collected data included age,
ethnicity, body mass index (BMI), malignancy diagnosis, anti-Mullerian
hormone level (AMH), peak estradiol, number of oocytes retrieved, and
cancelled cycles. Patients were subdivided based on presence or
absence of cancer diagnosis and then stratified by age into two groups,
age <35 and > 35. For patients who subsequently underwent embryo
transfer, reproductive and obstetric outcomes were collected. Data
collection was performed by a single author and verified by two addi-
tional authors. Statistical analysis was performed using general linear
mixed models with SAS statistical software.

RESULTS: In total, 74 patients with a diagnosis of malignancy and 385
womenwithout malignancy elected to pursue ART.Within each age group, there
was no difference in mean age or number of oocytes retrieved between patients
with and without cancer. In women <35 with and without malignancy, the
mean age was 27.82 vs 30.75 and oocyte yield was 14.04 vs 16.49, respectively
(p>0.05). In women >35 with and without cancer, the mean age was 38.59 vs
39.23 and oocyte yield was 12.77 vs 11.18, respectively (p>0.05). Furthermore,
within age groups, there was no difference in AMH or BMI regardless of cancer
status. Lastly, among all ages, there was no difference in cycle cancellation rates
for women with and without cancer.
CONCLUSIONS: A significant number of cancers are diagnosed in repro-

ductive age women. FP counseling is a fundamental aspect of comprehensive
cancer care. Our data suggest that cancer patients can expect successful stim-
ulation outcomes with ART comparable to other IVF patients.
References:
1. Anazodo AC, et al., A study protocol for the Australasian oncofertility

registry: monitoring referral patterns and the uptake, quality, and com-
plications of fertility preservation strategies in Australia and New Zea-
land. J Adolesc Young Adult Oncol, 2016;5(3):215-25.

2. LaveryS, et al., Reproductive options for female cancer patients: balancing
hope and realistic expectation. Curr Opin Oncol, 2014;26(5)501-7.

3. Dudani S, Gupta A., Fertility preservation in young patients’ with can-
cer. J Midlife Health, 2014;5(4):165-7.
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FERTILITY PRESERVATION (FP) IS SUCCESSFUL
PRIOR TO BONE MARROW TRANSPLANT (BMT) AND
DOES NOT WORSEN OUTCOMES. M. B. Moravek,a

R. Confino,b K. N. Smith,b R. R. Kazer,b S. Klock,b

A. K. Lawson,b M. Pavone.b aObstetrics and Gynecology, University of Mich-
igan, AnnArbor,MI; bObstetrics andGynecology,NorthwesternUniversity, Chi-
cago, IL.

OBJECTIVE: Describe stimulation outcomes of patients who pursued FP
prior to BMT and compare oncologic outcomes between BMT patients who
pursued FP and those who did not (non-FP).
DESIGN: Retrospective cohort study.
MATERIALS ANDMETHODS: Data were collected on all female BMT

patients who contacted the FP patient navigator at a single urban medical
center from 2006-2016. Chi-squared analysis was used to compare character-
istics between patients who chose FP and those who did not.
RESULTS: Out of 530 cancer patients that contacted the patient navigator,

27 patients (5.1%) were BMT patients, 13 of whom chose FP (10 pre-BMT
and 3 post-BMT). All patients were undergoing BMT for either lymphoma or
leukemia. Mean follow-up time was 1766 days. Mean AMH in the pre-BMT
group was 1.49 ng/mL vs 0.55 ng/mL in the post-BMT group (NS). There
were 2 cycle cancellations in the FP group, both post-BMT. There were no
stimulation differences between pre-BMT patients and previously reported
chemotherapy-na€ıve patients (table). Median days to next cancer treatment
in the FP group was 27.5 days vs 16 days in the non-FP group (NS). There
were no differences in recurrence or mortality between patients who pursued
FP and those who did not. There was one spontaneous pregnancy in the FP
group and none in the non-FP group. 2 FP patients returned to use cryopre-
served specimens, 1 of which resulted in a live birth.
CONCLUSIONS: Although conditioning chemotherapy for BMT is

extremely high risk for ovarian failure, BMT patients made up a small pro-
portion of patients referred for FP counseling. The low referral rate may be
due to concern over risk for poor stimulation, since most BMT patients
have already received chemotherapy, or fear of delaying treatment, and
thus worsening oncologic outcome. Our results suggest that BMT patients
have similar stimulation outcomes to chemotherapy-na€ıve patients, and pur-
suing FP prior to BMT does not significantly delay time to oncologic treat-
ment or worsen outcomes.
Supported by: Northwestern Memorial Foundation Evergreen Grant

(MEP) and P50 HD076188 (MEP, PI: T. Woodruff).
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MEASURING REPRODUCTIVE CONCERNS AMONG
YOUNG ADULT MALE CANCER SURVIVORS: PRE-
LIMINARY RESULTS. J. R. Gorman,a I. Su,b

M. Hsieh.b aOregon State University, Corvallis, OR; bUC San
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OBJECTIVE: To measure the reproductive concerns of young adult male
cancer survivors.

DESIGN: Mixed methods.
MATERIALS ANDMETHODS: In phase I, 10 young adultmale cancer sur-

vivors, age 18-35 years, participated in a telephone interview. Prior to the inter-
view, they received a version of the 18-item Reproductive Concerns After
Cancer (RCAC) scale that was originally validated for females, with language
adapted formales based on expert opinion. TheRCACscale includes six domains
of concern (fertility potential, partner disclosure, child’s health, personal health,
acceptance, becoming pregnant). During the interview, participants were asked
to critically appraise each item using a verbal probing technique. They were
also asked about overall structure of the survey, cultural sensitivity and relevance.
In Phase II, we are recruiting young adult male cancer survivors to a web-based
survey testing the resultant RCAC-male scale.We calculated internal consistency
of the scale and six subscales as coefficient alpha.

RESULTS: Phase I interviews provided feedback to refine item wording
and evidence of face validity, and resulted in an 18-item RCAC-male scale
that includes six domains in parallel with the original RCAC scale for fe-
males. As of April 2017, 40 participants had completed the survey with
the adapted scale. Participants had a mean age of 29.4 years (SD 4.7), 73%
were college graduates, and 61% had a committed partner. Themost common
cancers were hematologic (34%), thyroid (22%) and testicular (10%).
Similar to the original RCAC scale, internal consistencies for the overall
RCAC-male scale and the six subscales were in the acceptable to good range.

CONCLUSIONS: Feedback from young adult male cancer survivors sup-
ported the face validity of the RCAC-male scale. Preliminary data suggest that
the scale and subscales have acceptable internal consistency, providing support
for the scale’s reliability. A larger sample size is needed to provide evidence of
validity. This scale has potential to be an effective tool to identify young adult
male cancer survivors’ concerns related to fertility and parenthood and to assist
with meeting their long-term reproductive health needs. https://health.ucsd.edu/
specialties/cancer/programs/fertility/Pages/research.aspx

Supported by: ACS grant #120500-PFT-11-008-01-CPPB, UCSD Acad-
emy of Clinican Scholars.
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GNRHA CO-TREATMENT DOES NOT PREVENT
CHEMOTHERAPY-INDUCED PRIMORDIAL FOLLI-
CLE LOSS AND DNA DAMAGE. E. Taylan,a

Y. Sugishita,b T. Kawahara,c K. H. Oktay.d aObstetrics and Gy-
necology, New York Medical College, Valhalla, NY; bNew York Medical
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ogy, NY Medical College, Valhalla, NY.

OBJECTIVE: There has been an ongoing controversy regarding the
effectiveness of GnRH analogs in preserving ovarian function against

chemotherapy-induced damage. We conducted this animal study to
determine whether co-administration of a GnRHa would prevent cyclo-
phosphamide (Cy)-induced primordial (pdf) and primary follicle (pyf)
oocyte death and DNA damage.
DESIGN: Experimental animal study.
MATERIALS AND METHODS: After unilateral oophorectomy,

4-wk-old FVB mice were given daily intraperitoneal injection of 200 mg/
kg Cyclophosphamide (Cy) either alone for 3 days (n¼4) or with 250 mg/
kg Goserelin (n¼4) starting 3 days prior and continuing the duration of
chemotherapy. The remaining ovary was harvested at the end of chemo-
therapy. Ovaries were fixed and serially sectioned at 5 mm, and every 10th

section was studied. Pdf and pyf follicle densities, oocyte DNA double strand
breaks (by gH2AX) and apoptotic cell death pathway activation (AC3) were
determined by immunohistochemistry and compared between the pre- and
post-chemo ovaries of each mice in a paired analysis, as well as between
the two arms post-chemo.
RESULTS: Results are summarized in table-1. In both the Cy-only

and Cy+GnRHa groups, pdf and pyf densities declined significantly
compared to pre-chemo (p¼ 0.003 and 0.001, respectively). However,
there was no difference between the post-chemo follicle densities of
the two groups. Likewise, both Cy and Cy+GnRHa resulted in signifi-
cantly increased follicular DNA damage and apoptotic death (p<0.01)
compared to baseline readings. However, post-chemo incidences of fol-
licle oocyte DNA damage and apoptotic death were similar between the
Cy and Cy+GnRHa groups.

CONCLUSIONS: This animal study shows that GnRHa co-treatment does
not prevent chemotherapy-induced damage to ovarian reserve. Taken
together with recent clinical data, ovarian suppression via GnRHamay not
be recommended for fertility preservation.
Supported by: 5R01HD053112-05
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WHAT DO WOMEN WITH CANCER NEED TO MAKE
DECISIONS ABOUT FERTILITY PRESERVATION?
T. L. Woodard,a,b A. S. Hoffman,c L. Covarrubias,d

A. Mathur,e A. Bradford,f R. J. Volk.c aGynecologic Oncology
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Medicine, Houston, TX; cHealth Services Research, The University of
Texas MD Anderson Cancer Center, Houston, TX; dThe University of
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OBJECTIVE: As the number of cancer survivors increases, the burden
of cancer-related infertility is becoming more recognized. Little is
known about the optimal way to provide fertility preservation deci-
sion-making support during the stressful period of time between diag-
nosis and initiation of cancer treatment. In preparation for developing
a patient decision aid, this study assessed informational and decision-
making needs of women diagnosed with cancer.
DESIGN: Qualitative study using thematic analysis
MATERIALS AND METHODS: Semi-structured interviews with 28

female cancer survivors assessed women’s experiences with fertility-
related decision making during their cancer care, decision-making
needs, and barriers and facilitators to potential interventions. Thematic
analysis identified 3 primary informational needs and 15 potential key
decision-making factors. A focus group of 8 additional female cancer
survivors and a stakeholder advisory panel reviewed, ranked, and
refined these information and decision-making needs to identify priority
concepts and delivery strategies.

Internal consistencies of the overall RCAC-male scale and six subscales

Mean score (SD) Cronbach’s alpha

RCAC-male 2.89 (0.77) 0.88
Fertility potential 2.90 (1.32) 0.92
Partner disclosure 2.74 (1.15) 0.80
Child’s health 3.43 (1.23) 0.89
Personal health 2.85 (1.06) 0.74
Acceptance 2.96 (1.13) 0.86
Achieving pregnancy 2.28 (1.00) 0.80

Note: Higher scores indicate greater concern. Response scales range 1-5.

TABLE 1. Efficacy of GnRHa in Preventing Chemotherapy-Induced Follicle Death and DNA Damage

Variables Pre-chemo Cy Cy+GnRHa Cy vs. Pre-chemo Cy+GnRHa vs. Pre-chemo Cy vs. Cy+GnRHa

Pdf Density (/mm3) 1,300�25.8 685�128.4 640�121.3 <0.01 <0.01 0.8
gH2AX+ Pdf (%) 12.3�0.08 71.2�6.9 75�5.8 <0.01 <0.01 0.69
AC3+ Pdf (%) 0 53.6�0.6 38.1�0.06 <0.01 <0.01 0.78
Pyf Density (/mm3) 1,400�163.3 850�75.9 820�83.6 <0.01 <0.01 0.94
gH2A+ Pyf (%) 15.4�0.1 75.6�4.8 72.8�6.4 <0.01 <0.01 0.74
AC3+ Pyf (%) 0 58.6�0.13 46.8�0.04 <0.01 <0.01 0.75
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RESULTS: Women identified 3 primary informational needs: clear,
concise information about fertility risk; fertility preservation options
including their risks and costs; and additional methods of achieving
parenthood after treatment. They also requested information in a
format they could access on their own at their convenience, summa-
rized in tables where possible, and tailored to their cancer type.
Many requested testimonials from former patients or links to survivor
groups, as well guidance in how to seek a referral to a fertility preser-
vation specialist.

CONCLUSIONS: Women with cancer report significant knowledge
gaps about fertility and alternative parenthood options, as well as diffi-
culty finding timely and trustworthy information. Interventions to
address these needs should tailor information by cancer type and may
be optimally delivered in broadly accessible and flexible formats (e.g.
websites or multimedia).

Supported by: This work was supported by funding from the Duncan
Family Institute for Cancer Prevention and Risk Assessment.
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OVARIAN TISSUE CRYOPRESERVATION (OTC) IN
PREPUBERTAL GIRLS AND YOUNG WOMEN: AN
ANALYSIS OF PARENTS’ AND PATIENTS’ DECI-
SION-MAKING. C. Sullivan-Pyke,a C. Carlson,b

M. Prewitt,a C. Gracia,a J. Ginsberg.b aUniversity of Pennsylvania, Philadel-
phia, PA; bDivision of Oncology, The Children’s Hospital of Philadelphia,
Philadelphia, PA.

OBJECTIVE: Survival rates for childhood cancer have dramatically
increased due to advances in therapy, however, infertility often results
from treatment. Experimental OTC may help prepubertal females and young
women preserve their fertility. The purpose of this study was to explore the
decision-making influences, perceived level of control over decision-making,
and mood-states of patients and parents who were offered OTC prior to go-
nadotoxic therapy.

DESIGN: Retrospective cohort.
MATERIALS AND METHODS: Parents of patients planning to un-

dergo gonadotoxic therapy who were offered OTC prior to therapy
were asked to complete questionnaires regardless of whether they elec-
ted OTC. Patients who were at least 12 years old were also asked to
complete questionnaires. Two validated instruments were also used:
The Decision-Making Control Instrument (DCMI) as a measure of the
strength of control in decision-making and the Profile of Mood States
(POMS) to describe mood states when faced with their decision. The
factors that influenced decision-making were compared using Student’s
t test, and the scores of DCMI and POMS were compared using the Wil-
coxon rank sum test.

RESULTS: Thirty-six parents and 15 patients who underwent OTC
completed questionnaires. Five parents who declined OTC also
completed questionnaires. Most accepters thought OTC was a good
idea (72.2% parents; 73.3% patients) and that in future, science would
enable the use of cryopreserved ovarian tissue to restore fertility
(77.8% parents; 60% patients). The desire for genetically-related chil-
dren (86.7%) and prevention of the stress of infertility (66.7%) drove

parents’ decisions (Table 1). The desire for genetically-related children
also drove patients’ decisions (93.3%), but only 26.7% considered the
stress of infertility. All refusers thought OTC was a somewhat good
idea and desired for their daughters to have genetically-related chil-
dren, but risks of the biopsy and desire not to complicate treatment
(40% and 66.7%, respectively) drove their decisions. All respondents
felt in control of their decision and levels of mood disturbance were
similar.
CONCLUSIONS: OTC is a promising option for prepubertal females

and young women facing imminent gonadotoxic therapy. Though the
decision to undergo OTC is difficult and often urgent, this study sug-
gests that parents and patients can carefully weigh the risks and benefits
and make an informed decision during these critical times. It is reason-
able to offer OTC to prepubertal females and young women prior to go-
nadotoxic therapy.

Supported by: Children’s Hospital of Philadelphia Department of Pediat-
rics Chair’s Initiative.
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ASSOCIATION OF GERMLINE BRCA MUTATIONS
WITH IMPAIRED FERTILITY PRESERVATION CY-
CLE OUTCOMES. V. Turan,a F. Moy,b K. H. Oktay.c aOb-
stetrics & Gynecology, Yeni Yuzyil University School of
Medicine, Istanbul, Turkey; bPathology, New York Medical College,
Valhalla, NY; cObstetrics &Gynecology, NYMedical College, Valhalla, NY.

OBJECTIVE: Recent data suggest that women with BRCA mutations
may have diminished ovarian reserve1. However, it is not known
whether the presence of BRCA mutations affects fertility preservation
(FP) cycle outcomes. In this study, we analyzed the impact of BRCA
mutations on FP cycle outcomes of patients undergoing ovarian stimu-
lation with an antagonist protocol.
DESIGN: The data were generated by the secondary analysis of a pro-

spective database of all females diagnosed with breast cancer who un-
derwent embryo or oocyte cryopreservation for FP. We excluded
patients >40 years of age and those who were infertile, had a
history of ovarian surgery, or prior exposure to chemotherapy or radio-
therapy.
MATERIALS AND METHODS: We analyzed 118 patients of which 21

were BRCA-mutation-positive and 97 were BRCA-mutation-negative or
-untested. All were stimulated with an antagonist protocol using letrozole
combined with rFSH. A multivariate regression analysis was performed to
adjust for age and body mass index (BMI).
RESULTS: Starting and total gonadotropin doses did not differ be-

tween BRCA mutation carriers and those negative or untested (Starting
dose: 242.8 � 64.4 vs. 256.5 � 94.5 IU; p¼0.433 and total dose:
1,905.0 � 883.5 vs. 2,208.1 � 1175.1 IU; p¼0.109 respectively).
Women with BRCA mutations produced fewer oocytes (16.4 � 7.7 vs
11.0 � 8.0, p¼0.015) and embryos (8.2 � 4.7 vs. 5.1 � 4.4,
p¼0.013) compared to those who were BRCA negative or untested. Af-
ter adjusting for age and BMI, these differences became more promi-
nent with marginally lower fertilization rates in women with BRCA
mutations (Table 1).

Parental Decision-Making Influences

Decision-making Influences A lot (%) A moderate amount (%) A little bit (%) Not at all (%)

Religious beliefs 11.1 5.6 5.6 77.8
Family opinion 27.8 13.9 25.0 33.3
Desire for genetically related children 88.9 2.8 5.6 2.8
Prevent psychological distress of infertility 66.7 19.4 11.1 2.8
Moral objections to assisted reproductive

technology
8.3 8.3 8.3 75.0

Financial implications 13.9 0 8.3 75.0
Limited time to decide 11.1 13.9 11.1 63.9
Lack of knowledge 5.6 5.6 16.7 72.2
Desire to not complicate treatment 19.4 8.3 30.6 41.7
Risks of the procedure 2.9 22.9 20.0 54.3
Experimental nature of procedure 8.3 13.9 25.0 52.8
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CONCLUSIONS: In women with breast cancer undergoing FP, BRCA
mutations appear to be associated with lower oocyte and embryo yield
and possibly reduced fertilization rates. Women with BRCA mutations
should be counseled about the possibility of impaired outcomes with
fertility preservation.

Reference:
1. Titus S, Li F, Stobezki R, Akula K et al. Impairment of BRCA1-related

DNA double-strand break repair leads to ovarian aging in mice and hu-
mans. Sci Transl Med. 2013;5:172ra21.

Supported by: NIH (NICHD & NCI) HD05112.
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ALTERNATIVES TO HYSTERECTOMY IN SURGICAL
MANAGEMENTOFUTERINE FIBROIDS: AN EQUIVA-
LENCE ANALYSIS OF SINGLE-SITE AND MULTI-
PORT MYOMECTOMY. E. E. Tappy,a G. Moawad,b

E. D. Abi Khalil,a J. Paek.c aObstetrics and Gynecology, GeorgeWashington
University Hospital, Washington, DC; bGeorge Washington University Hos-
pital, Washington, DC; cObstetrics and Gynecology, Ajou University School
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OBJECTIVE: Uterine fibroids are the most common type of pelvic tu-
mor in women and are a leading indication for hysterectomy. For
women desiring fertility preservation, development of alternative surgi-
cal techniques, namely minimally invasive myomectomy, is of upmost
importance. In this study, we aim to determine the feasibility and safety
of robotic single-site myomectomy in comparison to multiport myomec-
tomy.

DESIGN: Multi-center retrospective cohort study.
MATERIALS AND METHODS: Clinical outcomes including esti-

mated blood loss, total time of surgery, post-operative length of stay,
intra-operative and post-operative complications were analyzed.

RESULTS: The study included 261 women, 77% underwent multiport
robotic myomectomies and 23% single-site myomectomies. Multiport
versus single-site patient demographics differed in mean age (35.4 years
versus 37.8 years, p¼0.026), BMI (27.9 versus 24.9, p <0.001), and
predominant race (71.0% Black versus 55.7% Asian, p <0.001) respec-
tively. In the same comparison, differences in fibroid characteristics ex-
isted including fibroid weight (370.2gm versus 81.5gm, p <0.001),
estimated size on imaging (8.3cm versus 5.8cm, p<0.001) and number
of fibroids removed (5.1 versus 2.1, p<0.001). After adjusting for de-
mographic and clinical characteristics, single-site myomectomies
demonstrated lower estimated blood loss (56.3mL versus 330.0mL,
p¼0.003) and total surgical time (129.5 minutes versus 165.6 minutes,
p¼0.036) compared to multiport myomectomies, but no difference in
length of postoperative stay (1.0 day versus 0.7 day, p¼0.161). Overall
intra-operative complications were lower for single-site myomectomies
compared to multiport myomectomies (7.0% versus 0.0%, p¼0.045),
however, too few complications occurred to draw meaningful conclu-
sions between groups. When stratified based on similar fibroid charac-
teristics, rates of intra-operative and post-operative complications
were not different between myomectomy groups.

CONCLUSIONS: In carefully selected patients, single-site myomectomy
is a feasible and safe procedure compared to multiport myomectomies. Both
surgical approaches are associated with low rates of intra-operative and post-
operative complications. Further data is needed to support enhanced avail-
ability of these minimally invasive techniques to women desiring fertility
preservation.
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A NON-INVASIVE METHOD FOR ASSESSING
OOCYTE COMPETENCY. C. E. Wessels,a L. Penrose,b

S. Prien.c aAnimal Science, Texas Tech University, Lubbock,
TX; bDepartment of Obstetrics and Gynecology, Texas Tech
University Health Sciences Center, Lubbock, TX; cOb/Gyn, Texas Tech Uni-
versity Health Sciences Center, Lubbock, TX.

OBJECTIVE: Previous research from this laboratory has demonstrated a
Specific Gravity Device (SGD) can be used to assess embryo quality and pre-
dict embryo future growth potential. The objective of the present study is to
determine if the SGD can be used to assess oocyte competency prior to fertil-
ization and/or cryopreservation.
DESIGN: Lab based trial of experimental device.
MATERIALS AND METHODS: Two hundred-sixty-six oocytes were

collected from twenty-two mice. All oocytes were assessed using the
SGD. Oocytes were then randomly assigned to one of four treatments: expo-
sure to 60�C for thirty minutes, acidified media for one hour, ethylene glycol/
glycerol cryoprotectant for one hour or standard culture to serve as control.
After treatment, oocytes were reassessed using the SGD and comparisons
were made between oocyte descent time and treatment. To further analyze
relationship between oocyte descent time and viability, ninety-eight addi-
tional oocytes were passed through SGD before and after treatment. Oocytes
were stained with Coomaisse Blue to determine membrane permeability and
estimate viability based on treatment.
RESULTS: Oocytes treated with 60�C heat, acidified media and ethylene

glycol/ glycerol cryoprotectant solution demonstrated altered descent times
from control and pre-treatment oocytes (P<0.05). Oocytes exposed to heat
and cryoprotectants descended more rapidly through SGD than control and
pre-treatment oocytes (P<0.05). Oocytes treated with acidified media de-
scended more slowly through SGD (P<0.05). Permeation of stain into oo-
cytes exposed to lethal treatments confirmed changes in membrane
integrity post-treatment and further indicates SGD can detect such shifts.
This suggests SGD can predict competency between live and dead oocytes.
CONCLUSIONS: SGD can detect shifts in oocyte density due to altered

membrane permeability, which can suggest information about oocyte compe-
tency. This information can help differentiate between high and low quality
fresh oocytes to help select which oocytes to freeze and result in improved
oocyte cryopreservation and fertilization.
Supportedby:Theauthorswould like to thankSouthPlainsFoundation and the

Laura W. Bush Institute for Women’s Health for funding of this project.
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OVARIAN CORTEX TISSUE DONATION DURING
ROUTINE OBSTETRICAL AND GYNECOLOGIC
PROCEDURES. J. Johnson,a M. McLaughlin,b

R. Anderson,c E. Telfer.b aDepartment of Obstetrics and Gyne-
cology, University of Colorado-Denver, Aurora, CO; bInstitute of Cell
Biology and Centre for Integrative Physiology, University of Edinburgh, Ed-
inburgh, United Kingdom; cMRC Centre for Reproductive Health, The
Queen’s Medical Research Institute, Edinburgh, United Kingdom.

OBJECTIVE: The objective of this study is to evaluate the incidence,
safety record, and usage of ovarian cortex donation during caesarean section
deliveries at the MRC Centre for Reproductive Health (MRCCRH) between
2012 and present.
DESIGN: In the United States, ovarian cortical tissue collection and

cryopreservation is offered for the purpose of fertility preservation prior

Impact of BRCA mutations on Fertility Preservation Cycle Outcomes

BRCA-negative or untested (n¼97) BRCA-positive (n¼21) P value Adjusted p value a (95% CI)

Age (years) 33.2 � 3.2 32.7 � 2.4 0.680
BMI (kg/m2) 22.1 � 3.1 23.5 � 5.2 0.695
No. of total oocytes 16.4 � 7.7 11.0 � 8.0 0.015 0.002 (-10.6,-2.5)
No. of mature oocytes 10.6 � 5.1 7.4 � 5.7 0.047 0.008 (-7.2,-1.1)
Fertilization rate (%) 79.3 � 16.4 74.0 � 24.8 0.277 0.053 (-20.1,0.2)
No. of embryos frozen 8.2 � 4.7 5.1 � 4.4 0.013 0.003 (-7.1,-1.5)
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to treatment for malignancy. In our center and at others in Europe, the
option to donate ovarian cortex has also been offered to disease-free
obstetrical and gynecological patients, with tissue specifically allocated
for research purposes. We sought to determine whether the safety of tis-
sue collection and the utility of cortex donated for research warrants
more widespread availability of donation programs.

MATERIALS AND METHODS: Electronic medical record and paper
chart review of ovarian cortex consent and usage at the MRC Centre
for Reproductive Health was performed from 2012 - present. The
complication rate was determined and use cases were categorized and
quantified.

RESULTS: The complication rate was found to be negligible in our study;
this was interpreted to be due to theminimal vascularization of ovarian cortex
and minimal bleeding upon tissue collection. Women who donated tissue
during multiple caesarean sections were noted, who lacked complications
in any delivery.

CONCLUSIONS: Our data suggest that the benefits of this apparently safe
donor process outweigh the risks and thus ovarian cortex donation for
research could be considered by more centers worldwide. Benefits could
include accelerated research progress and a reduction in the numbers of
model organisms used.

Supported by: J.J. is supported by UC-Denver Department of Obstetrics
and Gynecology Research Funds.
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ASSESSMENT OF FERTILITY CLINIC WEBSITES ON
OOCYTE CRYOPRESERVATION (OC). T. Zore,a,b

N. Joshi,a,b S. B. Schon,c P. Masson,d J. L. Chan.b aObstetrics
and Gynecology, University of California Los Angeles, Los An-
geles, CA; bOB/GYN, Division REI, Cedars-Sinai Medical Center, Los An-
geles, CA; cUniversity of Michigan, Ann Arbor, MI; dUniversity of
Pennsylvania, Philadelphia, PA.

OBJECTIVE: Fertility preservation continues to garner increased atten-
tion as techniques for vitrification have improved and ASRM removed the
experimental label from the procedure in 2012. Several major companies
have publicly been reported to cover OC for their employees. Our objective
was to evaluate the availability and quality of information regarding OC on
Society of Assisted Reproductive Technology (SART)-member clinic web-
sites.

DESIGN: Cross-sectional evaluation.
MATERIALS AND METHODS: Between 3/2017-4/2017, SART-mem-

ber clinics websites were systematically examined by 2 separate reviewers.
Websites were surveyed for size/type of practice, location, availability of
OC and if available, indication for the procedure, cost, success rates of oocyte
thawing or subsequent pregnancy rates. Chi-square tests were used to eval-
uate the differences between the groups.

RESULTS: Of the 376 websites evaluated, 79% were private practice
and 21% were academic. 30% of clinics performed > 500 cycles a year
and 70% performed <500 cycles a year. 81% of clinics (304/376)
offered OC. Of the clinics that performed OC, 88% offered OC for so-
cial reasons and 94% for medical indications, including cancer. 20%
mentioned success of OC based on national data and 6% mentioned
clinic specific success rates for OC. 17% of clinics mentioned cost of
OC and only 10% mentioned that OC is not a guarantee to future
fertility. Large volume clinics (>500 cycles) were more likely to offer
OC compared to smaller volume (<500 cycles) clinics (95% vs 74%,
p<0.001) and were more likely to specifically mention OC for social
(95% vs 83%, p¼0.006) and medical indications (95% vs, 68%,
p¼0.046). There was no difference between academic and private prac-
tices on whether they offer OC. More private clinics offered
elective OC compared to academic clinics (91% vs 75%, p¼0.001),
but there was no difference between the 2 groups in regards to offering
medical OC.

CONCLUSIONS: There are significant differences regarding the informa-
tion available on SART- member clinic websites in relation to OC. While
many clinics, regardless of size, location or practice type, offer OC, there
is minimal information regarding success rates of either oocyte thawing or
future pregnancy. More importantly, there were even fewer websites that spe-
cifically mention that OC is not a guarantee for to future fertility. As OC be-
comes more prominent in the mainstream media, it will be essential for
clinics to have accurate, up to date information available to patients to appro-
priately manage expectations.

P-214 Tuesday, October 31, 2017

IDENTIFYING EGG FREEZING DECISION-MAKING
FACTORSTO INFORMTHEDEVELOPMENTOFADE-
CISION AID APP CALLED ’FRZMYEGGS’. S. Yee,a

D. Gordon,b C. L. Librach.a,b,c aCReATe Fertility Centre, Tor-
onto, ON, Canada; bUniversity of Toronto, Toronto, ON, Canada; cWomen’s
College Hospital, Toronto, ON, Canada.

OBJECTIVE: An increasing number of young women worldwide are now
seeking elective egg freezing (EEF) to delay childbearing. The decision of
whether or not to freeze eggs is complex. We conducted a survey study to
identify key factors involved in decision-making so as to inform the develop-
ment of a decision aid app called ‘FrzMyEggs’.
DESIGN: A retrospective anonymous survey at an academic fertility cen-

ter.
MATERIALS AND METHODS: Anonymized data from the EEF pro-

gram 2008-2015 were analyzed. Women who had gone through EEF and
were reachable by email received an anonymous online survey.
RESULTS: Of the 199 patients who underwent an EEF consultation

between 2008-2015, 89 (44.7%) patients proceeded with EEF, and 14
(15.7%) completed more than 1 freezing cycle. The mean age of
freezers at the time of EEF was 36.9�2.2. Of the 72 freezers who
were reachable by email, 40 completed an anonymous survey (response
rate of 55.6%). The most and the least important reasons that were
driving their interest to seek EEF service, on a 5-point Likert scale,
were not having a partner (3.9�1.6), and too busy to have children
due to a demanding career (2.1�1.2). Two-thirds (67.5%) spent 3 or
more months contemplating EEF before seeking consultation, and
40% took 3 or more months to decide on EEF after their initial consul-
tation. 47.5% found the actual number of eggs frozen to be lower than
their original expectation; 65% wished they had considered freezing
their eggs at a younger age in retrospect.
CONCLUSIONS: EEF is an age-sensitive procedure, yet many women in

our program sought EEF after the age of 35. Over half of the woman (65%)
wished they had considered freezing their eggs at a younger age in retrospect.
The findings were instrumental in informing the development of an EEF de-
cision app that we developed called ‘FrzMyEggs’. The app aims to provide
users with evidence-based EEF information. It also contains two decision-
making tools (Calculator &Decision Aid Questionnaire) to supplement med-
ical consultation and counselling. The free FrzMyEggs app, available in iOS
and Android, was launched in April 2017. In the next phase, wewill pilot-test
the usefulness of the app in facilitating informed decisions and reducing de-
cision conflicts among EEF seekers.
Supported by: The FrzMyEggs app project was funded by EMD Serono

through a Donation for Patient Benefit and by the CReATe Fertility Centre.
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THE IMPORTANCE OF ACCOUNTING FOR PA-
TIENT VARIABILITY IN PREDICTIVE MODELS
OF LIVE BIRTH AFTER ELECTIVE OOCYTE
CRYOPRESERVATION. L. Ramirez,a J. U. Klein,a

U. Franca.b aExtend Fertility, New York, NY; bBoston Children’s Hospital
/ Harvard University, Boston, MA.

OBJECTIVE: Models to predict live birth after elective fertility pres-
ervation provide information on the average likelihood of success based
on age and number of frozen oocytes. However, to adequately advise
patients’ choices when preserving their fertility models need to take
into account the variability in pregnancy outcomes arising from the bio-
logical variation and differences in clinical procedures in assisted repro-
duction treatments. The purpose of this study was to assess uncertainties
associated with predictive models to provide clinicians with an addi-
tional tool better inform the increasing number of patients considering
elective oocyte cryopreservation.
DESIGN: Based on retrospective published data on thawing survival rates,

blastocyst-formation and aneuploidy rates, and pregnancy success rate of
euploid blastocysts, we extend current probabilistic models of live birth to
assess the variability observed in clinical outcomes based on age and number
of oocytes.
MATERIALS ANDMETHODS: Due to the lack of current data on autol-

ogous oocyte-cryopreservation cycles, we assessed the level of uncertainty in
the different components of the probabilistic models and generated mock
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data equivalent to n¼30,000 patients, stratified by age and number of vitrified
oocytes, using the published in the literature. We quantified the relative
impact of each process on the final uncertainty of the predictive model using
bootstrap confidence intervals and uncertainty propagation. The final model
was compared to available data and validated with published results of autol-
ogous cycles.

RESULTS: Based on our model, the likelihood of at least one live birth for
women age 35 with 15mature frozen oocytes varies between 56% and 100%,
which decreases to the range 22% to 77% at age 37, and to 13% to 56% at age
41, for instance. The table presents the average likelihood of live birth based
on ages and number of oocytes and their corresponding 95% confidence in-
tervals (CI).

CONCLUSIONS: Our results highlight the importance of addressing
biological and clinical variability when assessing the likelihood of preg-
nancy outcomes using predictive models. As more women preserve their
fertility, future prospective data and studies will provide additional in-
formation that will improve and validate such models and their corre-
sponding uncertainties. The framework developed here will be a
useful resource to women and clinicians to address their fertility pres-
ervation plans and it will be a first step towards precision medicine
models for elective oocyte preservation.
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OOCYTE SURVIVAL POST VITRIFICATION IN
WOMEN OLDER THAN 35 YEARS. K. Rangel,a

J. C. Rosales,b R. Santos,c I. Obeso,d A. E. Aguilar.e aIECH
Fertility Center, Monterrey, Mexico; bREI, IECH Fertility Cen-
ter, Monterrey, Mexico; cInfertility, Instituto para el Estudio de la Concep-
cion Humana, Monterrey, Mexico; dFertility Center, Monterrey, Mexico;
eReproductive Medicine, Centro de Fertilidad IECH, Monterrey, Mexico.

OBJECTIVE: To determine if age is an impact factor for the success of the
post vitrification oocyte survival process.

DESIGN: Replicative, retrospective, observational, comparative.
MATERIALS AND METHODS: Patients between 2012-2015 in whom

vitrification technique was used for different reasons, were divided then in
two groups (G), G1: <35 N¼ 72, G2> 35 years N¼ 33. Reproductive out-
comes were studied after thawing.

RESULTS: A total of 704 occytes were vitrified, of which 691
(98.15%) survived, without being significant between age groups,

G1¼210 (P¼0.1242, OD 0.374) G2¼481 (98.77%), wich were used
for (IVF/ICSI) and transfer on day 3 (82.23%) and day 5 (17.77%).
There were no differences in the number of oocytes obtained based
on age (P¼0.635). No differences were found between groups consid-
ering the etiology of infertility: tubal pathology(23.08%, p¼0.1015,
ODD 3.2), endometriosis (10.77%, p ¼ 0.9999), uterine pathology
(12.31%, p ¼ 0.4869) or unexplained infertility (12.3%, P ¼ 0.9999).
Regarding the male factor (47.6%), there were no differences in age
groups (P ¼ 0.9999) or in positive pregnancy test (38%, P ¼ 0.6753,
OD 1.3). Studying the probability of generating blastocyst with oocytes
after being thawed, blastocyst was obtained in 48.05% the cases,
requiring 2.07 (IC 1.1 - 3.27) oocytes to generate a blastocyst and
5.34 (IC 3.67 - 7.44) oocytes to get positive pregnancy test (34.88%).
Specifically, in patients older than 35 years, a lower pregnancy rate
(19.63%, p ¼ <0.001, ODD 0.404) was found, requiring 6.24 (CI
2.85 - 14.48) occytes to get a blastocyst (15.89%, p ¼ <0.001) and
20.79 (IC 18.03 - 26.86) oocytes to get pregnant. The proportion of
live births (32.38%) was required up to 21-55 (CI 7.13 - 38.08) oocytes
to have a birth in patients older than 35 years (8.82%, p ¼ 0.4325, OD
0.512).
CONCLUSIONS: The vitrification technique have survival and clin-

ical results similar to fresh oocytes in IVF. The vitrification technique
ioffers similar reproductive results compared to articles published
worldwide in patients under 35 years of age, offering a good prognosis
in oocyte preservation for medical purposes or postponement of fertility,
but not in those older than 35 years.
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A SURVEY OF WOMEN WHO CRYOPRESERVED OO-
CYTES FOR NON-MEDICAL INDICATIONS. A. Seyhan,a

O. Dundar,a B. Urman,b K. Yakin.c aRepro Endo Specialist, Istan-
bul, Turkey; bDepartment of OBGYN Koc University School of
Medic, Istanbul, Turkey; cObstetrics and Gynecology, Koc University School of
Medicine, Istanbul, Turkey.

OBJECTIVE: What are the expectations, experiences, and fertility aware-
ness status of women who underwent social oocyte cryopreservation ?
DESIGN: All women who underwent social oocyte cryopreservation be-

tween January 2015 and June 2016 were recruited. One hundred thirty three
women were invited to participate in a survey at least 6 months after comple-
tion of the treatment cycle.

Average and 95% C.I. likelihood of one or more live births (%)

Frozen Mature Oocytes

Age 5 10 15 20 25 30
35 17 (5, 28) 57 (28, 88) 81 (56, 100) 90 (72, 100) 95 (82, 100) 97 (89, 100)
37 11 (3, 19) 41 (16, 66) 64 (34, 93) 76 (48, 100) 83 (59, 100) 88 (68, 100)
39 7 (2, 13) 30 (10, 50) 49 (22, 77) 61 (32, 90) 70 (41, 98) 76 (49, 100)
41 5 (1, 8) 20 (6, 34) 34 (13, 56) 44 (19, 70) 52 (24, 80) 59 (30, 87)
43 2 (1, 4) 10 (3, 18) 19 (6, 32) 25 (8, 42) 31 (11, 50) 36 (14, 57)

BLASTOCYST OBTEINED

N (%) LK P CELLS NEEDED

OOCYTES 332 (48.05%) 2.07 (IC 1.1-3.27) <0.001 2-3
OOCYTES <35 315 (53/94%) 1.84 (IC 1.08-2.79) <0.001 2-3
OOCYTES >35 17 (15.89%) 6.24 (IC 2.85-14.48) 6-14

PREGNACY RATE OOCYTES NEEDED
OOCYTES 241 (34.88%) 5.34 (IC 3.67-7.44) <0.001 5-7
OOCYTES <35 220 (37.67%) 4.36 (IC 2.9-6.22) <0.001 4-6
OOCYTES >35 21 (19.63%) 20.79 (IC 18.03-26.86) 20-26

LIVE BIRTH RATE BLASTOCYST NEEDED
GENERAL 34 (17.44%) 5.86 (IC 2.28-12.51) <0.001 5-36
<35 31 (18.9%) 5.44 (IC 2.22-11.59) 0.4325 5-22
>35 3 (9.68%) 10.33 (IC 7.13-38.08) 21-55

e190 ASRM Abstracts Vol. 108, No. 3, Supplement, September 2017



MATERIALS AND METHODS: Eigthy-one patients completed the
survey.All women were given personalized counselling before starting
the treatment cycle. Counselling included, chances of natural concep-
tion at a given age and the concept of ovarian reserve. The questionnaire
investigated initial motivation towards freezing, intentions to use cryo-
preserved oocytes, treatment experience, awareness of fertility and
knowledge about chances of having a live birth with their frozen oo-
cytes.

RESULTS: The mean (� standard deviation) age at the time of
oocyte freezing was 38.5 � 2.68 years. The average number (min -
max) of mature oocytes cryopreserved was 5.48 � 6.6 (1-16). Two ma-
jor motivations were absence of a male partner at the time of decision
(40%) and an anticipated age-related fertility decline (42%). Majority
of women (42%) opted to limit the use of cryopreserved oocytes up to
the age of 45, and 51% of bankers wished that they had completed
their family by the age of 35. 41% of the women told that they would
donate their oocytes for research, 35% discard, and 24% donate to
other infertile couples, if they did not use for own reproduction.
54% of patients thought that they did not have an adequate number
of stored oocytes, 43 % wanted to do another cycle. 59% of the latter,
were not able to undergo another cycle since they couldn’t afford
another cycle. 42% and 35% of the women reported anxiety and injec-
tions, respectively, as the most challenging factor during treatment.
Almost 60% overestimated the chances of natural conception, as
well as the success of IVF at the age of 40 years. Half of the oocyte
bankers reported that fertility declined between ages 35-39 but only
28% of patients estimated the live birth rate per cryopreserved oocyte
correctly. Overall 98.8% stated that they would recommend oocyte
cryopresevation to a friend and 72% felt more secure in terms of repro-
ductive potential

CONCLUSIONS: Despite comprehensive personalized counselling
prior to the start of ovarian stimulation, many women, as well as
some health care policy makers do not seem to have a realistic
understanding of reproductive ageing. Overestimaing effectiveness of
assisted reproductive technology and arbitrarily delaying
childbearing can lead to future childlessnes. Even though gamete cryo-
preservation provides some insurance, overestimating the effectiveness
of oocyte cryopreservation can also lead to a false sense of security.
Increasing awareness and knowledge about reproductive ageing is
needed.
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REPRODUCTIVE PLANNING IN WOMEN UNDERGO-
ING ELECTIVE EGG FREEZE. E. A. Greenwood,
L. Pasch, H. Huddleston. UCSF, San Francisco, CA.

OBJECTIVE: The purpose of this study is to investigate at-
titudes and expectations around future family planning in healthy women un-
dergoing oocyte cryopreservation for social indications in the San Francisco
Bay Area.

DESIGN: Survey.
MATERIALS AND METHODS: 180 women age 25-44 underwent elec-

tive oocyte cryopreservation cycles at an academic center between 2012-
2016. They subsequently completed a survey which interrogated the
following topics: reasons for freezing, impact on attitudes around relation-
ships and work, expectations of live birth rates using their frozen eggs, likeli-
hood of returning to use eggs for pregnancy, ‘‘latest age at which you could
see yourself having a baby,’’ and alternative egg disposition preferences.
Probability questions used multiple choice in 10% intervals. Kruskall Wallis
testing analyzed expectations of live birth rate per egg by age category in 2-
year intervals.

RESULTS: At treatment start, 78% of women (n¼141) were single,
77% had completed a graduate or professional degree, and 73% re-
ported household incomes >$100,000. 24% received funds from
work toward treatment. The most frequent reason for freezing eggs
was lack of a suitable partner, with 65% citing work-life balance obsta-
cles as a significant impediment to finding the right partner. After
freezing, 83% perceived lower time pressure to find a partner, and
78% worried less about dating. At the same time, 72% reported no
change in time or energy spent on dating. 52% of women felt freer
to focus on their career. 89% perceived more control over their repro-
ductive future. When asked to estimate the likelihood they would re-
turn to use their eggs for pregnancy, answers ranged from 0-100%;

50% was the mode. Patients estimated their live birth per egg frozen
was 6.0% overall (range 0.5%-25.7%). Estimates declined with
advancing age; live birth per egg was estimated at 6.7% by women
<30 vs 1.0% for 42+ (p¼0.03). The latest age of desired childbearing
was 43.1 years on average (SD 3.2, range 34-65). When asked about
various egg disposition scenarios (known or anonymous donation,
research or discarding), 22-39% responded ‘‘don’t know.’’ 22 women
(13%) had a baby since freezing their eggs; 15 (68%) of these pregnan-
cies were spontaneous while 5 (23%) used their frozen eggs. All
women who came back for their eggs were 37+ years old (mean
39.5, SD 1.5) at time of freeze.
CONCLUSIONS: One of the major concerns voiced about elective egg

freezing is that it might lead women to feel comfortable postponing attempts
to find a partner and have children, which might ultimately hurt their repro-
ductive outcomes. Our data suggest that, while most women perceived less
pressure to find the right partner after egg freeze, they reported that their
time and energy invested in dating did not change. Patients have realistic ex-
pectations for live birth outcomes from cryopreserved oocytes. 39% of these
patients accept the option of childbearing at extremely advanced maternal
age (> 45 years).
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EMOTIONAL EXPERIENCE AND DECISION SATIS-
FACTION IN WOMEN UNDERGOING ELECTIVE
OOCYTE CRYOPRESERVATION. E. A. Greenwood,
J. Hastie, L. Pasch, H. Huddleston. UCSF, San Francisco, CA.

OBJECTIVE: To explore emotional experiences and decision satisfaction
in women undergoing egg freeze for delayed reproduction.
DESIGN: Retrospective survey.
MATERIALS ANDMETHODS: 180 healthy women age 25-44 under-

went elective oocyte cryopreservation cycles at an academic center from
2012 - 2016, and subsequently completed a survey. The survey
interrogated the following: emotional responses, perceived adequacy
of information and emotional support, patient-estimated likelihood of
returning to use their eggs to achieve pregnancy and predicted
probability of having a baby with the banked eggs. Visual analog scales
were used to indicate levels of anxiety and depression related to
reproductive future, before, during and after the egg freezing
process, with scores of 0-100 indicating no to extreme anxiety/depres-
sion. We utilized a validated Decision Regret Scale, with scores
from 0-100 indicating decision regret to decision satisfaction.
Linear regression models assessed predictors of decision satisfaction.
Paired t-tests assessed changes in depression and anxiety scores over
time.
RESULTS: Average age at treatment was 36.4 (SD 3.0), time since

treatment was 2.0 years (SD 1.3, range 0.32-5.66), and mean oocytes
frozen was 18 (SD 10, range 1-58). 13% of women reported inadequate
information; 13% inadequate emotional support. 36% reported feeling
lonelier during the process, and 16% felt more hopeless about future
family building. 36% agreed their experience ‘‘would have been
improved by a chance to meet with a mental health professional.’’
Ratings of depression related to reproductive future were highest
before cycling, lower during, and lowest after treatment (47 [SD 29]
vs 38 [SD 27] vs 35 [SD 27]; p<0.0001 for before vs during and before
vs after). Anxiety ratings also declined (61 [SD 27] vs 59 [SD 24] vs 44
[SD 28] , p<0.0001 for before vs after and during vs after). Mean de-
cision satisfaction score was 90.3 (SD 14), indicating high levels of
satisfaction. In univariate regression, factors associated with
decision satisfaction included: number of eggs frozen, perceived reduc-
tion in anxiety, adequate emotional support, adequate information, pa-
tient-predicted probability of using the eggs, and of achieving a live
birth. Age and time since treatment were not associated with
satisfaction. In a multivariate regression model, estimated likelihood
of returning to use the eggs, estimated chance of having a baby, and
perceived reduction in anxiety remained associated with decision satis-
faction.
CONCLUSIONS: Women undergoing elective egg freezing for delayed

reproduction report considerable anxiety and depression related to their
reproductive future. Decision satisfaction is associated with number of
eggs frozen, expectations about future use of eggs, and reduction in anxiety.
Women electively freezing eggs could benefit from the opportunity to meet
with a psychologist.
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COMPARING OVARIAN STIMULATION PROTOCOLS
IN WOMEN UNDERGOING ELECTIVE OOCYTE
CRYOPRESERVATION. L. D. Michelis,a J. A. Politch,a

V. A. Escott,b W. Kuohung.a aObstetrics and Gynecology, Bos-
ton University School of Medicine, Boston, MA; bSoftware Development,
PracticeHwy.com, Inc., Coppell, TX.

OBJECTIVE: There is little published information on the optimal
ovarian stimulation protocol for elective oocyte cryopreservation in
non-infertile women. Most reproductive endocrinologists employ a
GnRH antagonist downregulation protocol to decrease peak estradiol
(E2) levels, thus reducing the risk of ovarian hyperstimulation syn-
drome. The objective of our study was to compare stimulation protocols
in non-infertile women undergoing elective oocyte cryopreservation by
comparing mature oocyte yield as pregnancy data is not yet available
for most of these patients and to evaluate how patient factors (age
and BMI) affect this yield.

DESIGN: Retrospective chart review.
MATERIALS ANDMETHODS: A retrospective chart review of all patients

who underwent oocyte cryopreservation from 56 IVF (in vitro fertilization) cen-
ters in the eIVF database was performed. Women undergoing the procedure for
reasons of cancer or gonadotoxic chemotherapy or who had an embryo transfer
within 1 year after oocyte cryopreservation were excluded in order to ensure all
patients were non-infertile and undergoing egg freezing for elective reasons. Pa-
tient data (age and BMI), protocol data (type and maximum E2 levels), and total
number of oocytes retrieved and frozen for each patientwere collected.Datawere
analyzed by unpaired t-test and ANOVA.

RESULTS: A total of 5330 charts (antagonist n¼4277, agonist n¼519,
agonist flare n¼471, and agonist/antagonist n¼63) were included in this
study. The mean number of oocytes cryopreserved was higher among women
who underwent an antagonist protocol (9.3� 0.11) compared to women who
underwent agonist (8.0 � 0.30) or agonist flare (5.7 � 0.22) protocols (p¼
0.0001). The agonist protocol was associated with highermaximumE2 levels
(3813 � 102pg/ml) than the antagonist (2648 � 28pg/ml) protocol (p¼
0.0001). The antagonist protocol had higher maximum E2 levels than the
agonist flare (2329 � 73pg/ml) protocol (p¼ 0.0017). BMI greater than 30
and increasing age were also significantly associated with fewer oocytes
frozen (p¼ 0.0001).

CONCLUSIONS: The antagonist stimulation protocol is superior for pa-
tients undergoing elective oocyte cryopreservation in terms of oocytes frozen
and is associated with lower maximum E2 levels than the agonist protocol.
Patients should be counseled that increasing BMI and age is associated
with lower yield of oocytes for cryopreservation.

Supported by: New England Fertility Society (NEFS)/Practice Highway
(eIVF) honorable mention grant.
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DECIPHERING THE SPERM PROTEINS ASSOCIATED
WITH INFERTILITY IN MEN WITH HODGKIN’S DIS-
EASE USING MASS SPECTROMETRYAND IN SILICO
METHODOLOGIES. A. Agarwal,a P. N. Pushparaj,b

G. Ahmad,a,c,d M. Abu-Elmagd,b M. Assidi,b E. S. Sabanegh,e

R. Sharma.a aAmerican Center for Reproductive Medicine, Cleveland Clinic,
Cleveland, OH; bCenter of Excellence in Genomic Medicine Research, Jed-
dah, Saudi Arabia; cCollege of Medicine, Prince Sattam Bin Abdulaziz Uni-
versity, Riyadh, Saudi Arabia; dPhsiology, University of Health Sciences,
Lahore, Pakistan; eUrology, Cleveland Clinic, Cleveland, OH.

OBJECTIVE: Hodgkin’s disease (HD) accounts for approximately 11% of
all malignant lymphomas. Sperm banking is offered to cancer patients prior
to cancer treatment. Low production of male hormones, and disturbed sper-
matogenesis results in oligospermia, olioasthenospermia, oligoasthenotera-
tospermia and azoospermia in patients with HD prior to treatment. There
are no proteomic studies identifying alterations occurring at the spermato-
genic level in these patients. The objective of this study was to identify the
sperm proteins associated with poor sperm quality in HD patients prior to
cancer treatment using Liquid Chromatography (LC)-tandem Mass Spec-
trometry (MS) and in silico methodologies.

DESIGN: Identification of key sperm proteins in Hodgkin’s disease prior
to cancer treatment.

MATERIALS AND METHODS: Cryopreserved semen samples from
men with HD (n¼5) and normal healthy donors (n¼5) were prepared

for proteomic analysis. Using LC-tandem Finnigan LTQ-Orbitrap Elite
hybrid MS system. CID spectra were searched against the human refer-
ence sequence database. The relative quantity of these proteins was
determined by spectral counts (SC). The in silico analysis was done us-
ing the Ingenuity Pathway Analysis (IPA) software to infer DEPs spe-
cifically associated with reproductive function. The statistical
significance was computed using Fisher’s Exact Test (P<0.05) and the
negative log P-value cut-off was set at 2.
RESULTS: 134 differentially expressed proteins were identified in the HD

group. Key sperm proteins associated with fertility were down regulated and
included Acrosin (ACR), Androgen Receptor (AR), Chaperonin containing
TCP1 subunit 6B (CCT6B, RuvB like AAA ATPase 1 (RUVBL1), Dynein
Axonemal Intermediate Chain 1(DNAI1), T-Complex Protein 1(TCP1),
PARK2 co-regulated (PACRG) and chaperons containing TCP1 subunits
(CCT2, CCT3, CCT4, CCT5, CCT6A, CCT7, CCT8). These proteins are
involved in capacitation, acrosome reaction, binding of sperm to the zona
pellucida, sperm motility and regulation of sperm DNA damage and
apoptosis.
CONCLUSIONS: Down regulation of key proteins involved in spermato-

genesis, spermiogenesis, acrosome reaction, oocyte binding and sperm
motility function may help explain the poor sperm quality seen in patients
with Hodgkin’s disease even prior to cancer therapy. These patients may
benefit from assisted reproductive technology procedures such as intracyto-
plasmic sperm injection.
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DECODING THE SPERM PROTEINS RELATED TO
REPRODUCTIVE FUNCTION IN PATIENTSWITH NON-
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OBJECTIVE: Non-seminomatous germ cell tumour (NSGCT) is an
aggressive testicular germ cell tumour affecting young adults. There
is an annual increase in the number of cases around the globe. Sperm
banking is recommended in these patients prior to cancer treatment.
There is no literature describing the proteins related to reproductive
function in sperm from NSGCT patients. We therefore, evaluated the
sperm proteins linked with reproductive function in NSGCT patients
by high throughput proteomics.
DESIGN: Evaluation of sperm proteins associated with reproductive func-

tion in patients with TCNS.
MATERIALS AND METHODS: Cryopreserved semen samples from

normal healthy donors (n¼5) and patients with NSGCT prior to cancer
therapy (n¼5) were processed before the proteomic analysis by LC-tan-
dem Finnigan LTQ-Orbitrap Elite hybrid MS system. CID spectra were
investigated against the human reference sequence database. The rela-
tive quantity of proteins in the samples was estimated by spectral
counts (SC). The in silico analysis was carried out using the Ingenuity
Pathway Analysis (IPA) software (Qiagen, Redwood City, CA, USA) to
infer differentially expressed proteins (DEPs) specifically associated
with reproductive function. The statistical significance was estimated
using Fisher’s Exact Test (P<0.05) with Benjamini-Hochberg (B-H)
Multiple Testing Correction and the negative log P-value cut-off was
set at 2.
RESULTS: We have identified about 211 DEPs in the NSGCT group. In

addition DEPs associated with acrosome reaction (ACR, AKAP3, and
NSF) and fertilization (AKAP3, AKAP4, and DNALI1) were downregu-
lated. DEP responsible for spermatogenesis (NME5, PRKACG, and TF)
ATP production (ATPIF1, NAMPT, NDUFS1, SLC25A12, SLC25A13,
STOML2), and sperm motility (AKAP4 and DNAI1) were also downregu-
lated in NSGCT group.
CONCLUSIONS: The proteomics analysis of semen samples in

NSGCT patients indicate the downregulation of essential proteins
involved in acrosome reaction, fertilization, ATP production and sperm
motility function. This may explain the impaired semen quality and
fertility observed in many patients with NSGCT even before initiating
cancer treatment.
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CO-TRANSPLANTATION OF MENSTRUAL STROMAL
CELL AND PLATELET-RICH PLASMA IMPROVES
ASHERMAN’S SYNDROME IN RAT
MODEL. S. Zhang, J. Tan, P. Li. Shengjing Hospital affili-
ated to China Medical University, Shenyang, China.

OBJECTIVE: Asherman’s syndrome (AS) is a typical injury disease
with endometrial fibrosis as main pathological manifestation. It is one
of the main causes of female infertility associated with endometrial
dysfunction, resulting in implantation difficulties, miscarriage and other
adverse pregnancy outcome. Studies have found that damage to endome-
trial basalis directly affect the endometrial regeneration, therefore, intra-
uterine adhesions are also considered as an endometrial stem cells
absence or regenerative dysfunction related diseases. Our previous ex-
periments have evaluated that autologous menstrual stromal cells
(MenSC) transplantation increased the endometrial thickness of patients
with AS, and received naturally pregnant. Platelet-rich plasma (PRP) is
an autologous blood product which contains abundant growth factors
thus has promising therapeutic effects in trauma treatment. We have pre-
viously shown that PRP could significantly enhance MenSCs prolifera-
tion and stemness in vitro. The purpose of this study is to explore the
feasibility of co-transplantation of PRP and MenSC in Asherman’s syn-
drome treatment, whether it can increase the efficiency of transplanta-
tion and achieve better therapeutic effect.

DESIGN: A rat model of Asherman’s syndrome was created by interuter-
ine traumatizing. Then we evaluated efficacies after MenSCs transplamtation
or activated-PRP and MenSCs co-transplantation in rat Asherman’s syn-
drome model.

MATERIALS ANDMETHODS: SD rats were created AS model by inter-
uterine inserted. One week later, animals were random allocated into three
groups: placebo, MenSC and PRP+MenSC. Every rat received same volume
of normal saline (NS), MenSC suspension or PRP-MenSC suspension by
uterine injection and was sacrificed after four rutting periods. Endometrial
proliferation, vascular numbers, fibrosis and interleukin were detected by
Immunofluorescence, immunohistochemistry and Elisa.

RESULTS: After four rutting periods of MenSCs treatment, the number of
endometrial glands and proliferation positive cells were increased signifi-
cantly compared with the placebo group, and mainly distributed in the endo-
metrial basalis. After treatment, collagen 1 expression was decreased thus
improved fibrosis hyperplasia. The treatment of PRP+MenSCs co-transplan-
tation magnified the therapeutic effect. Moreover, co-transplantation with
PRP significantly increased the levels of IL1 b, IL4 and IL10 in the injured
uterus.

CONCLUSIONS: MenSCs hold great potential in cell-based AS treat-
ment. After transplantation, endometrial proliferation and vascular numbers
were increased while fibrosis hyperplasia was improved. Platelet-rich plasma
enhanced stemness properties of MenSCs and improved these efficacies in
vivo, especially showed an inflammatory inhibition effect. Therefore, PRP
provides promising ability in cell-based therapy in AS treatment and
mentioned a potential in clinical application.

Supported by: National Natural Science Foundation of China (81650011)
& Liaoning Provincial Science and Technology Program (2015020461).
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DISCARDED HUMAN ENDOMETRIUM AS A STABLE
SOURCE OF INDUCED PLURIPOTENT STEM CELLS
FOR ERYTHROID DIFFERENTIATION ANDAUTOLO-
GOUS TRANSFUSION. J. Park,a H. Kim,a S. Cho,a

J. Kim,a B. Lee.b aObstetrics andGynecology, GangnamSeverance Hospital,
Seoul, Korea, Republic of; bObstetrics and Gynecology, Severance Hospital,
Seoul, Korea, Republic of.

OBJECTIVE: With the consistent increase in life-expectancy, the impor-
tance of regenerative medicine cannot be over-emphasized. The objective of
this study is to pretreat patient derived endometrial cells with exogenous
estradiol to enhance reprogramming efficiency of endometrial stromal cell
derived induced pluripotent stem (iPS) cells.

DESIGN: Subsequently, the protocol for committing these cells into he-
matopoietic and erythroid lineages will be optimized through a two-phase
culture system.

MATERIALS AND METHODS: Discarded endometrial tissues were
obtained from women receiving hysterectomy in their 4th to 5th decade
due to benign uterine conditions. The endometrial cells isolated were
expanded to passage 3-4 to allow stromal cells to dominate in the culture
environment. PMIG-sox2, oct4, klf4 and cMyc viral vectors were used to
transduce the endometrial stromal cells. The impact of exogenous estra-
diol on the reprogramming efficiencies of different endometrial donor
cells were compared at 0, 0.1 and 1mM/ml concnetrations. Directed dif-
ferentiation of these established iPS cells were conducted in two phases.
The first 9 days involves commitment to hematopoietic fate with robust
expansion on murine bone marrow stromal cells. The second phase in-
volves feeder free conditions with hydrocortisone, stem cell factor, inter-
leukin-3, recombinant EPO and poloxamer 188. After 17 days of feeder
free culture, the expression profiles of KDR (VEGF-R2) CD235a +,
CD34 +, CD43 + and CD 71+ were analyzed by flow cytometry and
Wright-Giemsa staning for differential counting.
RESULTS: The treatment of donor endometrial stromal cells with

exogenous estradiol at a concentration of 0.1mM/ml resulted in iPS cell
colonies of approximately 166�5% compared with the non-treated cells
set as 100%. As a result of inducing these cells via co-culture with murine
stromal fibroblasts, yields ranging from 8-13% was observed depending
on the donor. Because the potential of these co-cultured cells may not
be confined to defined cell surface markers, all co-cultured cells were
transferred to a feeder-free system composed of hydrocortisone, stem
cell factor, interleukin-3, recombinant EPO and poloxamer 188 for 17
days, stably yielding over 80% of polychromatic and orthochromatic nor-
moblasts. Therefore, the protocol for complete induction of erythroid
lineage cells starting from human endometrial tissue via iPS cells has
been optimized.
CONCLUSIONS: The treatment of exogenous estradiol, unique to endo-

metrial cells yielded in higher reprogramming efficiencies of endometrial
derived iPS cells. Successful induction of hematopoietic cell fate followed
by erythroid differentiation up to orthochromatic normoblasts were achieved
in an effort to develop autologous transfusion source.
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HIGHER ABUNDANCE OF STEM CELLS IN HUMAN
MYOMETRIALTISSUEFROMAFRICANAMERICANS
MAY CONTRIBUTE TO THE ETHNIC DISPARITY OF
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OBJECTIVE: Though benign, uterine fibroids (UF) diminish the quality
of life of affected women, often causing heavy uterine bleeding and infer-
tility. Currently, the unknown etiology of UF prevents significant improve-
ment in care for affected women. Additionally, UF prevalence in African-
American (AA) women is four times greater than in Caucasian (CA) women;
AAwomen generally have earlier disease onset and greater UF tumor burden,
but the mechanism behind this ethnic disparity remains unknown. It has been
previously shown with immunohistochemistry and paraffin-fixed tissues that
myometrium of AAwomen show increased numbers of Stro-1+/CD44+ my-
ometrial stem cells vs. CAwomen, both in normal and fibroid-affected uteri1.
Recent findings link cancer (i.e. tumor) risk to the number of tissue-specific
stem cell divisions; increased numbers of stem cells and, thus, DNA replica-
tion events, in proliferative tissue like themyometrium, which continually re-
models during the female lifespan3, increase the risk of mutation and
tumorigenesis. In this work, we investigated this further using flow cytome-
try, a more specific technique, and fresh human myometrial tissues to quan-
tify the myometrial stem cells in AA vs. CAwomen.

DESIGN: Laboratory research studies using freshly-isolated human myo-
metrial tissues from post-hysterectomy normal and fibroid-containing uteri.

MATERIALS AND METHODS: Human myometrial samples were ob-
tained from 20 AA and 11 CA pre-menopausal women undergoing hysterec-
tomy for either UF or other medical indications. In fibroid-uteri, samples
were collected at>2 cm away from closest UF lesion. Subjects were between
30 and 55 years of age and BMI>25. No subjects used any hormonal treat-
ment for at least 3 months prior to surgery. This study was approved by Au-
gusta University IRB, and informed consent was collected from all
participants. Fresh tissue was digested, and Stro-1+/CD44+ myometrial
stem cells (Myo+/+) were isolated from single-cell suspensions as reported
previously4. Percentage of Myo+/+ was determined for each sample using
flow cytometry. Percentages ofMyo+/+ in AAvs. CAwomenwere compared
using two-sample, two-tailed Student’s t-test.

RESULTS: By flow cytometry, the mean percentage of Stro-1+/CD44+

myometrial stem cells from fresh myometrium obtained from AA uteri
(0.41%, 95% CI [0.32%, 0.49%]) was significantly greater than that of CA
uteri (0.26%, 95% CI [0.17%, 0.36%]), (p<0.05).

CONCLUSIONS: Increasing evidence suggests that somatic mutations in
myometrial stem cells convert them into tumor-initiating cells, leading to UF
development. Our data support the hypothesis that an increased percentage of
myometrial stem cells, i.e. an expanded myometrial stem cell population in
African American women, suggests increased risk of mutation and formation
of tumor-initiating cells, whichmay ultimately contribute to increased UF tu-
mor prevalence and burden in African American women.
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OBJECTIVE: Metaphase II (MII) oocyte can halve its genome by extru-
sion of the second polar body at fertilization. We aim to confirm the ability
of MII ooplasm to reprogram and haploidyze somatic cell nucleus.
DESIGN:We tested, by somatic cell nuclear transfer, the ability to haploi-

dyze mouse cumulus cell nuclei. Generated constructs were then subjected to
intracytoplasmic sperm injection (ICSI) to generate embryos and derive em-
bryonic stem cells (ESCs).
MATERIALS AND METHODS: MII oocytes were recovered from fe-

male mice 16-18h after hCG injection. Superovulation was achieved by in-
jecting PMSG (10IU/mouse) followed by injection of hCG (10IU/mouse)
48h later. H3.3B-HA-iEYFP or tdTomato cumulus cells were used for nu-
clear transfer, and sperm carrying a different fluorescence reporter was
used for ICSI to activate the constructed oocytes. After extrusion of
pseudo-polar bodies (psPBs) and fertilization assessment, eventual morulae
and blastocysts were used to derive ESCs.
RESULTS: psPBs extrusions were observed in 51% (80/154) of the re-

constructed oocytes 2-3h after fertilization. Immunofluorescence (IF)
staining revealed that bipolar spindle around the cumulus nucleus was
visible 1-3h following fertilization and psPBs extrusion. Using H3.3B-
HA-iEYFP (chromosome 17) heterozygous cumulus cells, we found
that half of the embryos were EYFP positive, indicating proper somatic
nuclear haploidization in these embryos. In a total of 118 tdTomato nu-
clear-transferred oocytes, 55 (47%) of them extruded psPBs at fertiliza-
tion. In these 55 psPB embryos, 48 (87%) of them reached the 2-cell
stage, 42 (76%) the 4-cell stage, 23 (42%) the morula stage, and 6
(11%) the early blastocyst stage. The 6 early blastocysts were used for
ESC derivation and one line was established (OIH-td-cum-1). Of the
63 oocytes that did not extrude psPBs, 41(65%), 30(48%), 17(27%)
and 10(16%) embryos developed to 2-cell, 4-cell, morula and early blas-
tocyst stage, respectively. Two ESC lines were derived from the blasto-
cysts (OIH-td-cum-2, OIH-td-cum-3). All 3 of the ESC lines were
tdTomato positive, maintained typical ESC morphology, and expressed
pluripotency markers. Karyotyping analysis showed that ESC line
OIH-td-cum-1 was a diploid karyotype with a gain of chromosomes 5,
8, 9, 18, and 19. OIH-td-cum-2 and OIH-td-cum-3 were triploid karyo-
types (60 chromosomes).
CONCLUSIONS: Somatic genomeDNA can be reduced in theMII oocyte

cytoplasm through the extrusion of pseudo-polar bodies after fertilization.
Embryos containing haploidyzed somatic genome and sperm DNA can
develop into blastocysts and derive ESC lines. Haploidization of diploid
nuclei inMII oocytes would be an alternative approach to producing artificial
gametes.
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OBJECTIVE: Human mesenchymal stem cells derived from umbilical
cord (UC) are a favorable source for allogeneic cell therapy. Here, we suc-
cessfully isolated the stem cells derived from three different compartments
of the human UC, including perivascular stem cells derived from umbilical
arteries (UCA-PSCs), perivascular stem cells derived from umbilical vein
(UCV-PSCs) and mesenchymal stem cells derived from Wharton’s jelly
(WJ-MSCs). This assay aims to compare the biological characteristics and
angiogenic potential of these three cell populations.

DESIGN: Human UC tissue samples (n¼10) were collected from the
Affiliated Drum Tower Hospital of Nanjing University Medical School and
processed within 12h of natural delivery. The experimental procedure was
approved by the Clinical Research Ethics committee at Affiliated Drum
Tower Hospital of Nanjing University Medical School.UCA-PSCs, UCV-
PSCs and WJ-MSCs derived from the same umbilical cord were used for
research.

MATERIALS AND METHODS: The biological characteristics of UCA-
PSCs, UCV-PSCs and WJ-MSCs were evaluated with immunofluorescence
assay, proliferation assay, flow cytometry analysis and muiltilineage differ-
entiation assay. The angiogenic popential of these cells was evaluated with
tube formation assay in vitro and matrigel plug assay in vivo. The possible
mechanism was confirmed with gene microarray quantitative real time
PCR, western blot and small interfering RNA transfection.

RESULTS: These cells had the similar phenotype and differentiation po-
tential toward adipocytes, osteoblasts and neuron-like cells. However,
UCA-PSCs and UCV-PSCs had more CD146+ cells than WJ-MSCs (P <
0.05). Tube formation assay in vitro showed a largest number of tube-like
structures and branch points in UCA-PSCs among the three stem cells. Addi-
tionally, the total tube length in UCA-PSCs and UCV-PSCs was significantly
longer than in WJ-MSCs (P< 0.01). Matrigel plug assay in vivo showed that
matrigel plugs in UCA-PSCs group expressed higher mCD31 level than PBS,
UCV-PSCs and WJ-MSCs group (P < 0.01). Microarray, qRT-PCR and
Western blot analysis showed that UCA-PSCs had the highest expression
of the Notch ligand Jagged1 (JAG1), which is crucial for blood vessel matu-
ration. Knockdown of Jagged1 significantly impaired the angiogenesis in
UCA-PSCs.

CONCLUSIONS: UCA-PSCs are promising cell populations for clinical
use in ischemic diseases and Jagged1 played an important role in UC-
MSCs induced angiogenesis.
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HIGH THROUGHPUT SCREENS USING VIABLE
FLUORESCENT ESC REPORTERS OF STRESS
FORCED DECREASED POTENCY AND INCREASED
DIFFERENTIATION TO THE FIRST LINEAGE IDEN-
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OBJECTIVE: To test whether high throughput screening (HTS) methods
using mouse pluripotent Embryonic Stem Cells (ESC) reporters can effec-
tively identify embryo toxic and non-embryo toxic drugs.
DESIGN: Experimental design
MATERIALS AND METHODS: Mouse ESC with Pdgfra promoter-GFP

reporter are regulated by endogenous factors of the PDGFRa promoters.
Pdgfra -GFP ESCs were tested for stress-forced differentiation in the pres-
ence and absence of LIF-maintained potency. The key test was stress-forced
differentiation in the presence of LIF, which maintains proliferation and po-
tency. Microplate, Immunofluorescence and Immunoblot assays tested
Pdgfra -GFP ESC responses and quantified with Simple PCI. Dose and ki-
netic responses were tested using hyperosmotic sorbitol as a positive
stress-forced differentiation control. Retinoic acid (RA) is a first lineage
inducer used as a normal differentiation control. These were compared to
LIF+ normal potency culture control. Pdgfra-GFP was validated with other
first lineage markers, Dab2, LRP2, and by anti-GFP by both immunofluores-
cence and quantitative immunoblots. A panel of 17 compounds previously
used in a European multilab ESC cytoxicity assay validation were used
here to test HTS1/2 ESC assays for potency decrease and differentiation in-
crease.
RESULTS: Hyperosmotic stress +/- LIF initiated decreased stem cell

growth and potency and increased differentiation as demonstrated by
Hoechst staining assayed by microplate reader, co-localization of
PDGFRa-GFP and Dab2 co-marker for first differentiated lineage. Micro-
plate reader assays for stress-induced PDGFRa-GFP differentiation were
corroborated by Immunoblot for Dab2, LRP2, GFP protein and showed
similar dose responses. In differentiating ESCs there are areas not co-local-
ized indicating the salt-and-pepper effects of cell patterning known to occur
during cell lineages intermediate between potent and differentiated states.
Drugs like penicillin were nonembryotoxic and did cause Rex1-RFP loss
of Pdgfra-GFP increase, but drugs like Methotrexate caused more potency
loss than hyperosmotic stress and also cause Pdgfra-GFP increase.
CONCLUSIONS: Stress decreases stem cell growth (runting) and forces

differentiation of remaining ESCs hypothetically to provide sufficient
nutrient-acquiring function from fewer cells. Previously, we reported
Rex1-RFP ESC potency reporters decrease and now we report that
PDGFRa-GFP ESC differentiation reporters increasewith strong stress expo-
sures. These combined results support HTS of mouse ESC with PDGFa/GFP
as an effective method to detect effects of stress to first lineage which paves
the way for rapid reproductive toxicity testing and may give clinical rele-
vance to IVF stress exposures. Rex1-RFP is more sensitive for�70% of com-
pounds than previous ESC cytotoxicity assays and is in good agreement with
in vivo data for identifying gestational embryotoxic and nonembryotoxic
compounds.

P-229 Tuesday, October 31, 2017

A SIMPLE METHOD TO GENERATE GERM CELLS
FROM MALE EMBRYONIC STEM CELLS. M. Irani,
V. Lu, A. Parrella, S. Chow, B. Chin, C. O’Neill,
S. Cheung, Z. Rosenwaks, G. D. Palermo. The Ronald O. Per-
elman and Claudia Cohen Center for Reproductive Medicine, Weill Cornell
Medicine, New York, NY.

OBJECTIVE:Many complexmethods are available for creating andmain-
taining differentiated germ cells.We evaluated the hanging drop (HD) system
to expeditely induce germ cell (GC) appearance in an embryonic stem cell
culture.
DESIGN: Embryoid bodies were induced and maintained in medium sup-

plemented with differentiating factors in either HD or in culture dishes (CD).
PGC appearance and differentiation was assessed for germ cell markers by
microscopy staining, immunofluorescence, and molecular epigenetic assay
by next-generation sequencing (NGS).
MATERIALSANDMETHODS:MalemESCswere maintained onmouse

embryonic fibroblast (MEF) cells until confluency was achieved, after which
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colonies were passaged by trypsinization. Male mESCs were separated from
MEF cells by sedimentation. Approximately 1000 feeder-free mESCS were
placed in 25 uL HD. Two days later, EBs were either transferred to HD con-
taining retinoic acid (RA) or CD also supplemented with RA. On day 8, EBs
were treated with collagenase IVand stained for GCAP/OCT4/DAZL or pro-
cessed for gene expression analysis by NGS.

RESULTS: Of a total of 260 EBs, 100 EBs were re-plated on day 2 to cor-
responding HD containing RA, while the remaining 160 EBs were trans-
ferred to CD supplemented with RA. On day 8, HD-cultured EBs reached
approximately 150um in diameter, while EBs in CD reached 280-300um.
EBs cultured in HD yielded an average of 77% GCAP positive cells, while
those in CD only presented 22% GCAP positivity. EBs were also assessed
for OCT4 activity to detect loss of stemness. In HD-cultured EBs, 40% of iso-
lated cells were strongly positive for OCT4, compared to 60% of cells iso-
lated from EBs in CD, indicating a higher level of cell differentiation in
the former. To undoubtedly detect male germ cells, EBs were stained for
DAZL. EBs cultured in HD and CD yielded 5% and 1%DAZL-positive cells,
respectively. RNA sequencing revealed significant upregulation on Gdf9,
Sox17, Kit, and Prm2 genes in HD-cultured EBs. These genes are critical
for gametogenesis, confirming the presence of pre-meiotic and post-meiotic
germ cells.

CONCLUSIONS: Our attempt to induce the appearance and eventual
maturation of male germ cells by the HD approach, by minimizing environ-
ment cell-surface interference, appears the most promising. Once the ability
of these germ cells to progress through meiosis is confirmed, EB formation
through HD may provide an inexpensive and reproducible model to experi-
ment with in vitro gametogenesis.
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HUMAN TROPHECTODERM (TE) CELL LINES: A
NOVEL EXTENDED CELL CULTURE
REPORT. O. Perez,a H. Adriaanse,a G. R. Navarrete,a

B. Tilley,a A. Patel,a R. Gada,b M. Thomas,b

S. J. Chantilis.b aDallas Fertility Center, Dallas, TX; bDallas-Fort Worth
Fertility Associates, Dallas, TX.

OBJECTIVE: The derivation of human TE cells or self-renewing progen-
itors has not been reported. This study is designed to demonstrate TE cell
derivation during 590 hours of cell culture.
DESIGN: Research ongoing study.
MATERIALS AND METHODS: Study TE cells were obtained from em-

bryos determined to be aneuploid after undergoing preimplantation genetic
screening (PGS). Eight Patients consented to have subject embryos re-bio-
psied for this IRB-approved study. A total of 16 frozen-thawed aneuploid
blastocysts were studied. An average of 5.6 cells was obtained from the re-
biopsy of PGS tested blastocysts. TE cells were cultured in the presence of
human fibroblast growth factor 4 in a time-lapse incubator (EmbryoScope).
A controlled environment of 5% O2, 6% CO2 and 37�C was used to provide
the cell growth conditions. All 16 specimens were cultured simultaneously
using two time-lapse dishes with individual 30 ml of RPMI 1640 medium
supplemented with 20% HSA. Culture media was changed every 24 hours.
Cells were video monitored in 10-minute increments. A portion of more
than 50% of the resulted number of cells were genetically analyzed by Ver-
iSeq (high resolution NGS) to confirm the chromosomal analyses of the new
cells.
RESULTS: TE cell proliferation initiated within 20 minutes of culture for

all tested cells. Individual small cells were released from the biopsiedmass of
cells. Cell activity was noted in all tested cells during the 590 hours of cell
culture. Resulted TE cells were counted with a mean of 701 cells (range
450 to 1023 cells). Chromosomal analyses resulted genetic information in
all 16 newly derived TE samples; 12 demonstrating aneuploidy, and 4 that
were euploid.
CONCLUSIONS: This novel study exposes the possibility to derive newly

formed TE cells in vitro from a blastocyst. These results further develop our
understanding of initial TE populations by demonstrating the capability to
self-renew these cells in vitro. Perhaps this culture system of TE cell prolif-
eration could be extended indefinitely, representing an option to verify the
PGS outcome of non-viable genetically tested embryos and to establish hu-
man TE stem cell lines.

TE
Biopsies
(n)

# Abnormal
PGS

Biopsies
(n)

Initial #
Cells

(Average)

Final #
Cells

(Average)

# Abnormal
PGS

Post-Culture
(n)

# Normal
PGS

Post-Culture
(n)

16 16 5.6 701 12 4
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TRANSCRIPTOME ANALYSIS OF ENDOMETRIAL
STROMA-LIKE ORGANOIDS DIFFERENTIATED
FROM HUMAN INDUCED PLURIPOTENT STEM
CELLS. K. Miyazaki,a,b M. T. Dyson,a J. S. Coon,a

T. Maruyama,b S. Bulun.a aObstetrics and Gynecology, Northwestern Uni-
versity Feinberg School of Medicine, Chicago, IL; bObstetrics and Gynecol-
ogy, Keio University School of Medicine, Tokyo, Japan.

OBJECTIVE: It is now appreciated that induced pluripotent stem cells
(iPSCs) derived from skin biopsies or bone marrow aspirates can provide
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patient-specific pluripotent cells, which could be differentiated into various
cells types. In fact, several bioengineered organs including kidney have
recently generated through differentiation of iPSCs. We view uterine tissue
engineering by using endometrial cells (ECs) differentiated from iPSCs
can be considered an option for treatments in patients with uterine factor
infertility or endometriosis; however, no model presently exists for gener-
ating ECs from iPSCs. The purpose of this study was to develop a chemically
defined protocol for differentiating human iPSCs (hiPSCs) into ECs.

DESIGN: Prospective experimental study
MATERIALS AND METHODS: hiPSCs were purchased from ATCC.

Embryoid bodies (EBs) were generated from hiPSCs following 1-day culture
on EB formation plate and cultured with defined chemical cocktails for 13
days, and EBs were examined for stage-specific markers every other day.
Day 14 (D14) EBs were then treated with 8-bromoadenosine 39,59-cyclic
monophosphate (cAMP) and medroxyprogesterone acetate (MPA) for 8
days to determine the capacity of decidualization, which characterizes
ESCs. RNAseq was performed on D4, D6, D8, D14, D22 EBs, hiPSCs,
and normal endometrial stromal cells to determine transcriptome of each
stage.

RESULTS: Intermediate mesoderm-specific genes LHX1 and PAX2 were
significantly upregulated in D4 EBs compared to hiPSCs as revealed by
qPCR (N¼9, p<0.05). mRNA expression of Mullerian duct marker ISL1
was significantly higher in D8 EBs than in hiPSCs (N¼9, p<0.05). The
expression of ESC-specific transcription factors HOXA10 and HOXA11
were upregulated in day 6 EBs and maintained thereafter. PGR, the steroid
receptor predominantly expressed in ESCs, was upregulated progressively
during the differentiation process until D14. After 8 days of treatment with
cAMP and MPA, D22 EBs expressed significantly higher mRNA levels of
decidualization markers such as FOXO1, IGFBP1, and PRL (N¼9,
p<0.05) compared with cells treated with vehicle control (VC). ELISA
(N¼9, p<0.05) confirmed the increased protein expression of FOXO1. Prin-
cipal component analysis of RNAseq depicted a seamless transition of the
transcriptional profiles during differentiation. Transcriptome of D14 EBs
was closer to normal endometrial stromal cells compared with D8 EBs.
D22 EBs shared 1404 differentially expressed genes with normal endome-
trial stromal cells when compared with VC.

CONCLUSIONS: We have found that EBs differentiated from hiPSCs us-
ing our chemically defined protocol have specific characteristics resembling
ESCs. These results suggest that hiPSCs can be an unlimited source of ESCs.
We propose these results as the first step in advancing stem cell-based ther-
apies for uterine factor infertility or endometriosis.

Supported by: National Institutes of Health grant R37-HD36891 and R03-
HD082558, USA; Grant-in-Aid for Scientific Research (Young Scientists B),
Japan; The Uehara Memorial Foundation, Japan; The Kanzawa Medical
Research Foundation, Japan
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ENDOMETRIOSIS IS ASSOCIATED WITH RISK OF
OVARIAN, ENDOMETRIAL, CERVICAL AND THY-
ROID CANCER. G. Lai,a C. Tzeng.b aSchool of Public
Health, Taipei Medical University, Taipei, Taiwan; bTaipei
Medical University, Taipei, Taiwan.

OBJECTIVE: The relationship between cancer and endometriosis was
still unclear. Many reports suggested that endometriosis associated with
increased risk of gynecological cancers, but the conclusion was still inconsis-
tent. This study aimed to unravel the association between endometriosis and
cancers.

DESIGN: A retrospective population-based cohort study was performed
by linking to National Health Insurance Research Database (NHIRD) in
Taiwan.

MATERIALS AND METHODS: A total of 19,378 women with newly
identified endometriosis from 2000 to 2008 and 96,890 multivariable-
matched controls (1:5) were selected. Sociodemographic and other potential
confounding factors were selected as adjusted variables from database. They
were compared between the endometriosis and control cohort using a Chi-
square test. The Cox regression model adjusted for potential confounders
was used to assess the risk of cancers due to endometriosis.

RESULTS: After adjusted potential confounders, the adjusted hazard ratio
associated with endometriosis was 1.64 (95% confidence interval (CI) 1.49-
1.81) for overall cancers, 4.77 (95% CI 3.40-6.70) for ovarian cancer, 4.19

(95% CI 2.91-6.04) for endometrial cancer, 2.67 (95% CI 1.93-3.70) for cer-
vical cancers, and 1.64 (95% CI 1.15-2.35) for thyroid cancers.
CONCLUSIONS: Estrogen stimulation and chronic inflammation might

be as putative mechanisms to endometrial cancer. Besides, estrogen receptors
participate in cellular processes contributing to enhanced mitogenic, migra-
tory, and invasive properties of thyroid cells. The investigation of association
between endometriosis and cancers would advance the exploration of endo-
metriosis etiology.
Supported by: This study was partially supported by a grant from

Academia Sinica (BM102020946)
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LIPOPHILIC BUT NOT HYDROPHILIC STATINS
INHIBIT GROWTH AND REDUCE INVASIVENESS
OF HUMAN ENDOMETRIAL STROMAL CELLS.
A. Sokalska,a A. Duleba.b aDepartment of Obstetrics and Gyne-
cology, University of Pennsylvania, Division of Reproductive Endocrinology
and Infertility, Philadelphia, PA; bDepartment of Reproductive Medicine, Divi-
sion of Reproductive Endocrinology and Infertility, University of California,
San Diego, La Jolla, CA.

OBJECTIVE: Statins (competitive inhibitors of HMG-CoA reductase)
reduce endometriosis burden in murine and baboon models of this disease.
On the cellular level, statins decrease proliferation, induce apoptosis, and
alter the cytoskeleton of human endometrial stromal (HES) cells. This study
compared effects of lipid-soluble (simvastatin, lovastatin, atorvastatin) and
water-soluble (pravastatin) statins on proliferation, apoptosis and invasive-
ness of HES cells.
DESIGN: In vitro experiments conducted in the academic laboratory.
MATERIALS AND METHODS: Endometrial biopsies were collected

during proliferative phase from five volunteers. HES cells were cultured in
the absence or in the presence of simvastatin, lovastatin, atorvastatin and pra-
vastatin at different concentrations. Effects on DNA synthesis, apoptosis and
invasiveness were evaluated using thymidine incorporation assay, caspases 3/
7 activity assay and invasiveness assay, respectively. Each assay was repeated
at least three times using cells from different participants. Statistical analysis
was performed using analysis of variance, followed by post-hoc Dunnett’s
test; when appropriate, values were logarithmically transformed. Differences
were considered significant at P<0.05.
RESULTS: The proliferation of HES cells was significantly decreased by

simvastatin (by 47-89%), lovastatin (by 46-78%), and atorvastatin (by 21-
48%) in a concentration-dependent manner. Activity of executioner caspases
3/7 was significantly increased by simvastatin (by 10-25%), lovastatin (by
19%), and atorvastatin (by 7-10%) in a concentration-dependent manner.
The greatest effects were observed in response to simvastatin. Accounting
for the effects of statins on cell number, the invasiveness of HES cells was
significantly decreased in cells treated with simvastatin (by 49%), lovastatin
(by 54%), and atorvastatin (by 53%). Pravastatin had minimal effects on any
of the tested end-points.
CONCLUSIONS: Present findings demonstrate that only lipid-soluble sta-

tins are effective in inhibition of growth and invasiveness of HES cells. These
findings may be clinically relevant in treatment of endometriosis and indicate
that lipid-soluble statins should be considered for future clinical trials.
Supported by: NIH Grant U54 HD052668
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IVF/ET OUTCOMES FROM AFFECED AND UNAF-
FECTED OVARIES WITH UNILATERAL ENDO-
METRIOMAS. A. Takashima, N. Takeshita. Obstetrics and
Gynegology, TohoMedical Center Sakura Hospital, Chiba, Japan.

OBJECTIVE: To assess whether the quantitative and qualitative IVF out-
comes in ovaries with and without a small endometrioma with high average
age of the participants in the same individual.
DESIGN: In this retrospective analysis, we examined 336 infertile women

with unilateral endometriomas < 40 mm who had undergone IVF or ICSI
from April 2011 to December 2016. Single frozen embryo transfer cycles
were performed with the separate data collections for both the affected and
the unaffected ovaries, allowed for the evaluation of the implantation rate.
MATERIALS AND METHODS: On day 3, the serum levels of AMH,

FSH, and E2 were recorded. We evaluated and compared the following for
the endometrioma-containing ovary and the contralateral intact ovary: the
AFC, the degree of follicular flushing, the oocytes that were retrieved, the
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embryos that were obtained, the blastocyst retrieval rate, the good-quality
blastocyst retrieval rate, the pregnancy rate, the clinical pregnancy rate,
and live birth rate.

RESULTS: The mean age was 40.4� 0.9 years. The mean AFC, the num-
ber of follicular flushings, the oocytes retrieved, and the number of embryos
that were obtained were significantly lower for the endometrioma-containing
ovaries than for the contralateral intact ovaries (Table ). No significant differ-
ences were found with respect to the rate of blastocyst retrieval, the rate of
good-quality blastocyst retrieval. The total pregnancy rate, the clinical preg-
nancy rate, or the live birth rate were not significantly different.

CONCLUSIONS: Small endometriomas with average age 40 reduce
ovarian reserves but do not significantly affect pregnancy rates. The decision
to transfer an embryo from an endometrioma-contaiong ovary or from a
contralateral intact ovary may also not influence the pregnancy rate.

Comparing IVF/ICSI outcome in endometyrioma and in the contralateral intact

ovary

endometrioma non-endometrioma P-value

Antral follicle count 2.2�0.5 4.0�0.4 <0.05
Number of follicle

flushing
3.3�0.3 4.8�0.7 <0.05

Number of oocyts 2.2�0.3 3.9�0.3 <0.05
Number of embryo

obtaioned
1.2�0.2 2.4�0.2 <0.05

Blastcyst embryo
obtained(%)

37.1 31.5 NS

Good quality blastcyst
embryo(%)

12.3 10.8 NS

P-236 Tuesday, October 31, 2017

PREGNANCY OUTCOMES IN FROZEN EMBRYO
TRANSFERS IN WOMEN WITH ENDOMETRIOSIS: A
RETROSPECTIVE COHORT STUDY. J. Turocy,a

L. V. Farland,b E. Yanushpolsky.b aIntegrated Residency Pro-
gram in Obstetrics & Gynecology, Brigham & Women’s Hospital / Massa-
chusetts General Hospital, Boston, MA; bObstetrics & Gynecology,
Brigham & Women’s Hospital and Harvard Medical School, Boston, MA.

OBJECTIVE: To compare the pregnancy outcomes of subfertile women
with and without endometriosis undergoing frozen embryo transfer (FET).

DESIGN: Retrospective cohort study
MATERIALS AND METHODS: Relevant information was collected

from the electronic medical records of women who underwent FET at our
University affiliated IVF unit between 06/2012 and 09/2016. Subfertile
women with surgically confirmed endometriosis were compared to women
with other infertility diagnoses. All women underwent Day 5 or 6 FET using
a uniform cryopreservation protocol including vitrification. Our main
outcome was live birth. Secondary outcomes included clinical pregnancy,
pregnancy loss and implantation rate. Generalized estimating equations
(GEE) were used to account for the correlation between multiple cycles
from the same patient. A binomial distribution and logit link were applied
yielding odds ratios (OR) and 95% confidence intervals (CI), which were
adjusted for patient age, body mass index, number of previous IVF cycles

and number of embryos transferred. Secondary analyses were performed
comparing pregnancy outcomes stratified by severity of endometriosis using
the American Society of Reproductive Medicine staging system (Stage I/II
vs. Stage III/IV).
RESULTS: A total of 1,616 frozen embryo transfers were included in our

study, among which 160 (9.9%) contained the diagnosis of endometriosis.
Live birth and clinical pregnancy were similar in women with endometriosis
compared to women with other infertility diagnoses (Live Birth: 48.6 vs.
41.1%, Adjusted OR 1.34, CI 0.91 - 1.98; Clinical Pregnancy: 55.6 vs.
47.8%, Adjusted OR 1.36, CI 0.93 - 1.99). No statistically significant differ-
ences were seen in miscarriage or implantation rates. Pregnancy outcomes
for those with severe endometriosis (Stage III/IV) were similar to women
with other diagnoses of infertility (Live Birth: 44.4 vs 41.1%, Adjusted
OR 1.24, CI 0.71 - 2.17).
CONCLUSIONS: Among frozen cycles, pregnancy outcomes were

comparable between women with and without endometriosis. The fre-
quency of live birth and clinical pregnancy showed a higher trend in the
endometriosis cohort without reaching the threshold for statistical signif-
icance. This is in contrast to previous studies, which have shown that
women with endometriosis may have worse pregnancy outcomes during
fresh embryo transfer. These results suggest that women with endometri-
osis may benefit from the low levels of hormonal exposure in a frozen em-
bryo transfer setting.

References:
1. Harb HM, Gallos ID, Chu J, et al. The effect of endometriosis on in vi-

tro fertilisation outcome: A systematic review and meta-analysis.
BJOG An Int J Obstet Gynaecol. 2013;120(11):1308-1320

2. Hamdan M, Omar SZ, Dunselman G, et al. Influence of endometriosis
on assisted reproductive technology outcomes: a systematic review and
meta-analysis. Obs Gynecol. 2015;125(1):79-88.

3. Barnhart K. Effect of endometriosis on in vitro fertilization. Fertil
Steril. 2002;77(6):1148-1155.
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ASSOCIATIONS IN BETWEEN ENDOMETRIOSIS
AND ANEUPLOIDY IN KOREAN INFERTILITY
PATIENTS. J. M. Park,a S. Chon,b Y. Sim.b aOB/GYN, Ga-
chon University Gil Hospital, Incheon, Korea, Republic of;
bGachon University Gil Hospital, Incheon, Korea, Republic of.

OBJECTIVE: Endometriosis is a condition in which endometrial tissues
implant and grow other than endometrium. This usually occurs in uterine myo-
metrium, ovaries, fallopian tubes, tissues around uterus and adnexa. Endometri-
osis is associated with inflammatory changes and induces oxidative stress which
alters levels of inflammatory cytokines and oxidative stress markers within
follicular fluids, which eventually cause decreased ovarian function. In this
study, we are to investigate on associations between endometriosis and preva-
lence of aneuploidy, which were screened with preimplantation genetic screen-
ing(PGS), a test for examining chromosome materials of an embryo.
DESIGN: This was a retrospective study from a single institution.
MATERIALS AND METHODS: Among women who underwent

controlled ovarian hyperstimulation(COH) for in vitro fertilization(IVF)
who had PGS, and those who have clinical or surgical findings of endometri-
osis were enrolled in this study. Women who were equal to more than 38
years old, who had history of recurrent implantation failure, recurrent

Frozen Embryo Transfer Outcomes in Women with Endometriosis

Outcome Endometriosis (n ¼ 160) Stage I/II (n ¼ 67) Stage III/IV (n ¼ 81) Other Infertility Diagnoses (n ¼ 1456)

Live Birth 69 (48.6%) 30 (50.9%) 32 (44.4%) 533 (41.1%)
Adjusted OR (CI) 1.34 (0.91 - 1.98) 1.37 (0.82 - 2.29) 1.24 (0.71 - 2.17) 1.00 (Ref)
Clinical Pregnancy 89 (55.6%) 40 (59.7%) 41 (50.6%) 696 (47.8%)
Adjusted OR (CI) 1.36 (0.93 - 1.99) 1.52 (0.95 - 2.44) 1.19 (0.68 - 2.08) 1.00 (Ref)
1st Trimester Loss 10 (6.3%) 6 (9.0%) 3 (3.7%) 158 (10.9%)
Adjusted OR (CI) 0.57 (0.28 - 1.15) 0.80 (0.31 - 2.06) 0.34 (0.11 - 1.07) 1.00 (Ref)
Ectopic Pregnancy 1 (0.1%) 0 1 (1.2%) 7 (0.5%)
Adjusted OR (CI) 1.52 (0.19 - 11.93) - 3.10 (0.38 - 25.51) 1.00 (Ref)
Implantation 53.0% 59.5% 46.3% 51.5%
Adjusted OR (CI) 1.00 (0.94 - 1.07) 1.04 (0.96 - 1.13) 0.99 (0.89 - 1.09) 1.00 (Ref)
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pregnancy loss for equal to more than 2 times each, a couple who had
abnormal serum karyotyping were recommended for PGS for screening
euploidy embryo before embryo transfer(ET). Presence of endometriosis
was screened using past operative history of endometrioma or endometriosis.
Pelvic ultrasonographic findings of asymmetric myometrium of more than
1:2 with globular configuration of uterus were also screened as a category
who had endometriosis entity.

RESULTS: Fourteen patients were grouped as endometriosis group,
Group 1, and the rest 82 patients were grouped as non-endometriosis group,
Group 2. There were no differences in baseline characteristics such as age,
height, weight, body mass index(BMI), causes of infertility, mean numbers
of antral follicle count(AFC) in both ovaries, in between the two groups.
There were no significant differences in numbers of retrieved oocytes, fertil-
ization rates in between the two groups (9.43 vs. 8.85, P-value ¼ 0.987;
79.787 % vs. 70.847 %, P-value ¼ 0.652, respectively). We calculated
euploidy rate as numbers of euploidy embryos divided by numbers of em-
bryos which underwent PGS and saw if there were any significant difference
in between the two groups. The euploidy rate in Group 1 seems to be higher
than that of in Group 2 (22.179 % vs. 17.215 %) but the difference was not
statistically significant (P-value ¼ 0.825).

CONCLUSIONS: Despite the fact that endometriosis is known to give
inflammation, oxidative stress to follicular fluids which would eventually de-
creases ovarian function, it does not seem to give a negative impact on prev-
alence of aneuploidy embryos.
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HUMAN LEUKOCYTE ANTIGEN-C GENOTYPING IS
ASSOCIATED WITH ENDOMETRIOSIS BY REGULA-
TION OF NATURAL KILLER CELL
ACTIVITY. Y. Chou,a Y. Chen,b C. Tzeng.b aDepartment
of Obstetrics & Gynecology, Taipei Medical University, Center for Repro-
ductiveMedicine, Taipei Medical University Hospital, Taipei, Taiwan; bCen-
ter for Reproductive Medicine, Taipei Medical University Hospital, Taipei,
Taiwan.

OBJECTIVE: HLA-C antigen expression is low and only a minority of
cytotoxic CD8+ T cells response are restrict by HLA-C. Moreover, HLA-C
has been regarded to act as a ligand for killer immunoglobulin receptors in
natural killer cells and inhibit NK cell activity. Previous studies have showed
that HLA-C affects viral infection and has been implicated in several human
diseases. The NK cell number and activity appeared to be decreased in endo-
metriosis. Therefore, we tend to identify the HLA-C allele frequency in
women with endometriosis.

DESIGN: A total of 52 endometriosis and 47 non-endometriosis women
were diagnosed by laparoscopy and analyze the HLA-C genotyping.

MATERIALS ANDMETHODS: The total DNAwere extracted from blood
and analyzed HLA-C alleles through sequence based typing methodology.

RESULTS:We discovered eighteenHLA-C genotyping in control and endo-
metriosis group. Among them, the prevalence of HLA-C*03:04 in endometri-
osis group was 18.3% (19/104 alleles), compared with 6.4% in non-
endometriosis group (6/94 alleles). Thus, the prevalence of HLA-C*03:04 in
endometriosis women was significantly higher than non-endometriosis [Odds
Ratio¼ 3.278, 95% CI¼1.249 to 8.607, p¼ 0.0172 (Fisher’s exact analysis)].

CONCLUSIONS: The genotyping ofHLA-C*0304 is highly associatedwith
endometriosis. Previous studies showed that decease of NK cell facilitate the
endometrial adhesion and invasion in endometriosis. Our result suggested
HLA-C is associated with endometriosis and it may be useful to implicate the
role of HLA-C antigens and NK cells in the pathogenesis of endometriosis.
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AN EXPLORATORY, PARALLEL-GROUP, COMPARA-
TIVE STUDYOF PRE-SURGICALTHERAPYWITH DI-
ENOGEST OR LEUPRORELIN IN LAPAROSCOPIC
CYSTECTOMY OF ENDOMETRIAL CYSTS; 5 YEARS
OF FOLLOW-UP. M. Takenaka, T. Furui, K. Morishige. Obstetrics
and Gynecology, Gifu University School of Medicine, Gifu, Japan.

OBJECTIVE: To compare safety and efficacy of pre-surgical use of dieno-
gest or leuprorelin.

DESIGN: An exploratory, parallel-group, comparative study
MATERIALS AND METHODS: We conducted an exploratory, parallel-

group, comparative study that comprised 30 patients with ovarian endome-
trial cysts for whom surgical excision was planned. Patients were enrolled

and randomized for pre-surgical treatment with dienogest (2 mg/day, oral)
(group D) or leuprorelin (1.88 mg/month, subcutaneous injection) (group
L) for 12 weeks. Thereafter, patients were treated by laparoscopic cystec-
tomy. The primary outcome was ovarian reserve after surgery, as assessed
by serum anti-M€ullerian hormone (AMH) level, antral follicle count,
resumption of menses and rate of pregnancy. Secondary outcome was the ef-
fect of pre-surgical medication, as assessed by the size of endometrial cysts,
visual analog scale (VAS) score and recurrence of ovarian endometrial cysts.
Serum AMH, antral follicle count, size of endometrial cysts, and VAS scores
were measured at baseline (before medication), after medication (one day
before surgery), and at 4 and 12 weeks post surgery. Patients were fol-
lowed-up without post-surgical medical therapy for 5 years post surgery.
RESULTS: Serum AMH levels did not change after medication with either

dienogest or leuprorelin. Although AMH decreased after surgery, it recovered
by 12 weeks post surgery in both groups. Mean AFC did not change after sur-
gery in either group. Menses returned by 12 weeks post surgery in all patients.
The rate of reduction of endometrial cyst volume did not differ between the
groups. Both dienogest and leuprorelin were associated with substantial reduc-
tions inVAS scores. Of the 6 patients wishing to conceive after surgery, 1 patient
became pregnant in group D and 4 patients in group L during 5 years post sur-
gery. 4 of these pregnancies were spontaneous. Although recurrence of ovarian
endometrial cysts was not noted in all patients at 1 year post surgery, recurrence
was noted in 2 cases in group D at 5 years post surgery.
CONCLUSIONS: Ovarian reserve was unaffected by pre-surgical medica-

tion with dienogest or leuprorelin, whichwere effective in reducing endometrial
cyst volume and VAS score. This finding confirmed the effectiveness of preop-
erative medical treatment for patients with endometriosis with infertility.
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IMPACT OF ENDOMETRIOSIS ON IN VITRO FERTIL-
IZATION OUTCOMES OF YOUNG PATIENTS WITH
DIMINISHED OVARIAN RESERVE. Y. Li, W. Zhao.
Sixth Affiliated Hospital of Sun Yat-sen University, Guangz-
hou, China.

OBJECTIVE: To assess the impact of endometriosis on in vitro fertiliza-
tion (IVF) outcomes of young patients with diminished ovarian reserve
(DOR).
DESIGN: Population-based retrospective cohort study conducted in

women aged under 37 treated in our Reproductive Medicine Center between
January 2014 and May 2016 for a DOR defined by anti-Mullerian hormone
level <1.1 ng/ml.
MATERIALS AND METHODS: During January 2014 to May 2016, 142

DOR patients with endometriosis and 321 DOR patients with tubal factor un-
derwent IVF were included in our study. Each patient underwent their first
IVF with fresh or frozen embryo transfer. The end-points were the number
of retrieved oocytes, the number of normal fertilized embryos, the number
of high quality embryos, fertilization rate, implantation rate, clinical preg-
nancy rate and cycle cancelation rate.
RESULTS: The numbers of oocytes retrieved (4.5�0.2 vs 3.1�0.2,

P<0.001), the number of normal fertilized embryos (3.2�0.2 vs 2.2�0.2,
P<0.001), the number of high quality embryos (2.0�0.1 vs 1.4�0.1,
P¼0.007) are significantly lower in womenwith endometriosis, while gonad-
otrophins doses, ovarian stimulation duration, the implantation rates, clinical
pregnancy rates and cycle cancelation rate are similar in both groups. In fresh
embryo transfer cycles, for the women who have endometriosis, the live birth
rate is higher (48.6% vs 25.4%, P¼0.008).
CONCLUSIONS: In young patients with DOR,endometriosis is associ-

ated with lower oocyte yield, similar clinical pregnancy rates and higher
live birth rates which implies that patients with endometriosis may have a
more favorable response to the specific benefits that IVF avails and endome-
triosis mean the loss of oocyte quantity than quality.
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THE ROLE OF ESTROGEN RECEPTOR BETA IN
DEVELOPMENT OF THE EARLY ENDOMETRIOTIC
LESION. J. F. Knudtson, Y. Liu, M. Tellez Santos,
R. Vadlamudi, R. R. Tekmal, R. S. Schenken. Obstetrics and
Gynecology, University of Texas Health Science Center at San Antonio,
San Antonio, TX.

OBJECTIVE: Ovarian steroids are primary regulators of the growth and
maintenance of established endometriotic implants. Sampson’s theory
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suggests that endometrial cells transported retrograde through the fallopian
tubes implant on peritoneal mesothelial cells (PMCs) to initiate the early en-
dometriotic lesions. Our previous studies have shown that menstrual endo-
metrial epithelial cells (EECs) from women with endometriosis
demonstrate increased adherence to PMCs compared to similar cells from
women without endometriosis. Han et. al. emphasized the importance of es-
trogen receptor- beta (ER-b) in the growth of the endometriotic lesion and
showed that overexpression of ER-b increased invasion in endometriotic
cells (1). Here, we examine the effect of ER-b knockdown on the attachment
menstrual EECs to PMCs.

DESIGN: In vitro studies
MATERIALS AND METHODS: EECs were immortalized using a telo-

merase vector. Immortalized cells and parental cells were characterized by
genotyping and expression of ER-b as well as other epithelial cell markers.
ER-b was knocked-down in immortalized EECs using lentivirus-mediated
shRNA transduction. ER-b knockdown was confirmed by RTqPCR and
Western analysis. EEC cells with or without ER-b knockdown were used
to assess attachment to PMCs in an established in vitro assay (2). Results
were analyzed with student t- test.

RESULTS: Primary and immortalized cells were 46XX, cytokeratin pos-
itive, and vimentin negative confirming their epithelial origin. ER-b knock-
down EECs had a significant decrease in attachment compared to parental
cells (p¼0.02).

CONCLUSIONS: These findings demonstrate that ER-b knockdown de-
creases attachment of immortalized EECs to PMCs. Taken together with pre-
vious studies demonstrating that overexpression of ER-b increased invasion
of endometriotic lesions suggests that ER-b plays a role in the development
of the early endometriotic lesion.

References:
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Apoptosis Complexes and the Inflammasome to Drive the Pathogenesis
of Endometriosis. 2015 Cell Nov 5; 163 (4): 960-74
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DIAGNOSIS OF ENDOMETRIOSIS BY OPTICAL
COHERENCE TOMOGRAPHY AND TWO PHOTON
LUMINESCENCE. A. G. Cabe,a J. E. McLaughlin,b

A. E. Estrada,c T. Hoyt,a X. Yang,a P. T. Valente,b,d

B. Cox,e T. E. Milner,c M. D. Feldman,a R. D. Robinson.b aCardiology, Uni-
versity of Texas Health Science Center at San Antonio, San Antonio, TX;
bObstetrics and Gynecology, University of Texas Health Science Center at
San Antonio, San Antonio, TX; cBiomedical Engineering, University of
Texas at Austin, Austin, TX; dPathology, University of Texas Health Science
Center at San Antonio, San Antonio, TX; eObstetrics and Gynecology, Seven
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OBJECTIVE: To correlate the diagnostic ability of optical coherence to-
mography and two-photon luminescence (OCT-TPL) to histology in endo-
metriosis.

DESIGN: Prospective multicenter cohort study
MATERIALS AND METHODS: Women with clinically suspected endo-

metriosis undergoing gynecologic laparoscopy were consented and enrolled.
The surgeon excised suspected endometriosis lesions and a sample that they
did not think was endometriosis. The lesions were imaged ex-vivo using
glands for OTC and hemosiderin for TPL as optical markers for endometri-
osis. The samples underwent histologic examination. Sensitivity, specificity
and negative and positive predictive values were calculated. A receiver oper-
ating characteristic (ROC) curve was established to analyze the prediction of
endometriosis by OCT-TPL.

RESULTS: Twenty-five women were enrolled in the study. Fifty-eight
samples were collected from a total of 19 women with visually suspected
endometriosis. Endometriosis was histologically diagnosed in 13 of 25
women (52%) and in 30 of 58 samples (52%). Glands, stoma and hemosid-
erin were present in 33%, 52% and 86% of the confirmed endometriosis sam-
ples, respectively. Clinical suspicion of endometriosis had a sensitivity of
97%, specificity of 50%, positive predictive value of 67%, and negative pre-
dictive value of 93%. In an additional 16 samples the surgeon was unsure of
the diagnosis of endometriosis and of these the histologic diagnosis was

made in 19% (3/16). Forty of the 58 samples were analyzed ex vivo using
OCT-TPL. OCT-TPL had a sensitivity of 90%, specificity of 100%, positive
predictive value of 100% and negative predictive value of 90% compared to
histologic diagnosis. The OCT-TPL ROC curve was significantly more pre-
dictive of endometriosis than the clinical impression ROC curve (area under
the curve: 0.952 vs 0.767, p¼0.0124).
CONCLUSIONS: Diagnosis of endometriosis by OCT-TPL may result in

fewer false positive results with improved negative and positive predictive
values as compared to clinical impression. OCT-TPL is useful in predicting
the presence or absence of endometriosis.
Supported by: The Clayton Foundation for Research
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COMBINED TREATMENT OF OVARIAN ENDOME-
TRIOMAS: ASSESSMENT OF EFFICACYAND INFLU-
ENCE ON OVARIAN RESERVE STATUS. S. Solskyy,a

A. Chubatyy,a V. Solskyy.b aChair of OB/GYN #2, National
Medical University, Kiev, Ukraine; bInsitute of Pediatrics, Obstetrics and Gy-
necology Academy of Medical Sciences of Ukraine, Kiev, Ukraine.

OBJECTIVE: To assess efficacy of combined treatment in patients with
ovarian endometriomas and influence of this treatment on ovarian reserve
status.
DESIGN: Prospective study.
MATERIALS AND METHODS: 126 patients with ovarian endometrio-

mas were included in the study. Unilateral endometriomas were observed
in 83,2% of cases, bilateral - in 16,8 %. All patients did undergo laparoscopy.
In vast majority of cases (93,65%) cyst capsule enucleation was performed.
After surgery and histological confirmation of diagnosis all womenwere pro-
posed anti-relapse treatment with GnRH-agonists. 94 patients agreed to pro-
posed treatment (Group I) and 32 refused (Group II). Assessment of ovarian
reserve status was performed based on ultrasound results and level of anti-
mullerian hormone (AMH) before surgery and in 3-4 months after anti-
relapse treatment in Group I and in 6 months after surgery in Group II.
RESULTS: Patients in Group I (n¼94) did receive injection of triptorelin

3,75 mg every 28 days during 4-6 months after surgery. All of them were un-
der our observation also during 2 years after completion of anti-relapse treat-
ment. Frequency of ovarian endometriosis recurrence in this group was only
3,2% (4 patients) during entire observation period. At the same time during
same period of time in Group II (n¼32) recurrence was observed in 21,87%
of cases (7 patients), all of which did require repeat surgery. Two of those 7
endometriomas occurred in the same ovary as initially and 5 - in the opposite.
Evaluation of ovarian reserve status did show its slight decrease (up to 15%)
in both groups, at the same time difference was not statistically significant
between Groups I and II.
CONCLUSIONS: Treatment of ovarian endometriomas mandatory should

be combined, to include laparoscopic surgery at the first stage, followed by
anti-relapse treatment after receipt of histological diagnosis confirmation.
triptorelin or similar medications should be considered as reliable choice
as they allow to minimize the probability of disease recurrence - combined
surgical treatment of ovarian endometriomas not showing substantial nega-
tive impact on ovarian reserve status.
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DYSREGULATED GENES INVOLVED IN IMPLAN-
TATION FAILURE IN WOMEN WITH
ENDOMETRIOSIS. K. D. Nayar, M. Saxena, M. Singh,
R. Ahuja, M. Gupta, G. Kant, N. Sharma, D. Nayar. Akanksha
IVF Centre, New Delhi, India.

OBJECTIVE: In most women, endometriosis leads to infertility. Infertility
in women with endometriosis may be due to poor embryo implantation. A
number of mechanisms are associated in preparing the endometrium for im-
plantation such as cell proliferation, cellular differentiation, immunological
response, apposition and production of growth factors. These processes along
with the genes involved may be altered in women with endometriosis.
DESIGN: A prospective case-control study was conducted to assess

expression of dysregulated genes contributing to implantation failure, in eu-
topic endometrium of womenwith endometriosis compared to that of women
without endometriosis.
MATERIALS AND METHODS: Eutopic endometrial biopsies in mid-

luteal phase from 14 women with endometriosis and 13 women without
endometriosis were obtained by Pipelle curette between 31 March 2016
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and 31 October 2016 in Akanksha IVF centre. Paralleled gene expression
profiling using high density oligonucleotide microarrays was applied to
investigate dysregulated genes in eutopic endometrium of women with endo-
metriosis compared towomenwithout endometriosis. Data analysis was con-
ducted by GeneSpring version 4.0.4 and ArrayMining. T-test using P value
<0.05 and a fold-change expression >2 was applied. Select dysregulated
genes were randomly validated by RT-PCR.

RESULTS: This study has shown that in eutopic endometrium from
women with endometriosis, genes involved in implantation failure were
significantly dysregulated. Genes involved in production of oxidative stress,
apoptosis and immune responsewere upregulated, whereas genes involved in
promoting adhesion, cellular proliferation and growth were downregulated.

CONCLUSIONS: Dysregulation of genes involved in embryo implanta-
tion likely contributes to decreased pregnancy rates in women with endome-
triosis. Increased immune response may contribute to increased
inflammation leading to oxidative stress. Increased oxidative stress leads to
DNA damage and apoptosis, thereby impairing embryo implantation. More-
over, upregulation of genes promoting apoptosis and downregulation of
genes promoting adhesion, cellular proliferation and growth in the endome-
trium may reduce endometrial receptivity in women with endometriosis.

Dysregulated genes in eutopic endometrium of women with endometriosis

Gene Symbol Gene Name Fold Change Gene Function

DAPK1 Death-associated protein
kinase 1

2.61 Apoptosis

C4BPA Complement component
4 binding protein,a

5.18 Immune response

ERO1L ERO1-like 2.65 Oxidative stress
HELLS Helicase -2.48 Cellular proliferation
IGF1 Insulin-like growth factor 1 -3.9 Cellular growth
ITGA6 Integrin, alpha 6 -2.6 Cellular adhesion
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1. Giudice LC. Microarray expression profiling reveals candidate genes
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EUTOPIC ENDOMETRIUM METABOLOMIC PRO-
FILE REVEALS POTENTIAL BIOMARKERS FOR
EARLY DIAGNOSIS OF ENDOMETRIOSIS. J. Li,a

P. Chen,b X. Liang.a aSixth Hospital of Sun Yat-sen University,
Guangzhou, China; bFirst Hospital of Sun Yat-sen University, Guangzhou,
China.

OBJECTIVE: To evaluate metabolomic profile variation of eutopic endo-
metrium between early stage (I-II) endometriosis patients and healthy
women.

DESIGN: Retrospective study. For each subject, a eutopic endometrium
was collected from endometrium biopsy.

MATERIALS AND METHODS: Setting: Hospital medical center.Pa-
tient(s):29 endometriosis patients and 37 healthy women were included in this
clinical cohort. All volunteers underwent diagnostic laparoscopy to visually
confirm the presence or absence of endometriotic lesions. Intervention(s):Metab-
olomic profiling of eutopic endometrium samples based on Liquid chromatog-
raphy-high-resolution mass spectrometry in combination with statistical
approaches. Main Outcome Measure(s): Comparative identification of metabo-
lites present in eutopic endometrium from endometriosis patients and healthy
women.

RESULTS: The eutopic endometrium metabolomic profile of endometri-
osis patients was characterized by significant increased concentration of hy-
poxanthine, arachidonic acid, 2-amino-1-phenylethanol, docosahexaenoic
acid, guanosine, inosine, L-arginine, L-tyrosine, leucine, lysine, asparagine,
diethanolamine, xanthosine and phosphatidyl ethanolamine. In contrast, con-
centration of uric acid was decreased.

CONCLUSIONS: The results highlight the potential of Liquid chromatog-
raphy-high-resolution mass spectrometry based metabolomics to characterize
metabolic alterations associated with endometriosis in eutopic endometrium

samples. This information could be useful to get a better understanding of the
molecular mechanisms involved in the pathogenesis of endometriosis, thus
facilitating the noninvasive diagnosis of this pathology at early stages.
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ANTRAL FOLLICLE RESPONSIVENESS TO FSH
ADMINISTRATION AS ASSESSED BY THE FOLLIC-
ULAR OUTPUT RATE (FORT) IS NOT ALTERED IN
ENDOMETRIOSIS PATIENTS. T. Tadros, T. Isnard,
B. Tarasconi, J. Ayoubi, D. de Ziegler, R. Fanchin. Center of Reproductive
Medicine, Hospital Foch, Suresnes, France.

OBJECTIVE: Endometriosis has been associated with a number of
ovarian function disorders, including reduction of antral follicle endowment
and poor response to controlled ovarian stimulation (COS). Yet, the repro-
ductive consequences of these latter features are not directly assessable by
the mere pre- and/or post-COS counting of ovarian follicles. A more refined
marker of the reproductive competence of antral follicles could be the
inherent ability of the follicular cohort to respond to FSH, a possible indicator
of the granulosa cell (and a fortiori the oocyte) functionality. Indeed, follicle
responsiveness to FSH assessed by the FORT has been associated to IVF-ET
outcome. Therefore, the present investigation aimed at clarifying whether
responsiveness of antral follicles to FSH administration, as reflected by the
FORT, is altered in patients with endometriosis.
DESIGN: Case-control study.
MATERIALS AND METHODS: We compared 141 patients, with lapa-

roscopically-documented endometriosis and having accomplished COS for
IVF-ET, with other 141 IVF-ET candidates with no evidence of endometri-
osis. Groups were matched one-to-one for age, BMI, and recFSH start dose.
Endometriosis phenotypes were superficial (SUP; n¼86), ovarian (OMA;
n¼26), or deep infiltrating (DIE; n¼29) endometriosis. Antral follicle count
(AFC; 3-8mm, just before COS) and preovulatory follicle count (PFC; 16-22
mm, on day of hCG administration) were determined. FORT (%) was calcu-
lated by the ratio PFC x 100/AFC.
RESULTS: By design, ages (34.7� 0.3 vs. 34.7� 0.3 years), BMIs (21.1

� 0.2 vs. 20.9� 0.1 Kg/m2), and recFSH start doses (281.9� 2.7 vs. 281.9�
2.7 IU) were similar between endometriosis and controls. Whereas AFC
(14.0 � 0.3 vs. 15.9 � 0.4 follicles, P <0.001) and PFC (6.4 � 0.2 vs. 7.2
� 0.3 follicles, P <0.03) were lower in endometriosis than in controls,
FORT remained similar in both groups (47.1� 1.6% vs. 47.4� 1.9%, respec-
tively). Further, FORTwas not influenced by endometriosis phenotypes (47.0
� 2.0%, 47.5 � 2.9% and 47.9 � 3.8%, respectively).
CONCLUSIONS: Our results indicate that endometriosis is associated

with reduced AFC and PFC but the percentage of antral follicles that effec-
tively respond to recFSH administration reaching preovulatory maturation
(FORT) is comparable to controls. This suggests that reproductive compe-
tence of follicles is not altered by endometriosis.
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DIFFERENTIALTRANSCRIPT PROFILE OF CUMULS
CELLS OF INFERTILE WOMEN WITH AND
WITHOUT INITIAL ENDOMETRIOSIS. C. M. Da
Luz,a J. Meola,b M. Da Broi.c aObstetrics and Gynecology, Hu-
man Reproduction Division, Faculty of Medicine of Ribeirao Preto, Univer-
sity of S�Yo Paulo, Rio de Janeiro, Brazil; bObstetrics and Gynecology,
Human Reproduction Division, Faculty of Medicine of Ribeirao Preto, Uni-
versity of Sao Paulo, Ribeir�ao Preto, Brazil; cUniversity of Sao Paulo, Ri-
beirao Preto, Brazil.

OBJECTIVE: The mechanisms of endometriosis-related infertility still
remain to be elucidated, although several studies propose a deleterious effect
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of this disease in oocyte quality. Capable of predicting oocyte quality,
cumulus cells (CCs) could be used as indirect biomarkers. Thus, through
an unprecedented study, we aimed to determine the differential transcript
profile in CCs of infertile women with and without endometriosis in the
initial stages (I/II) undergoing controlled ovarian stimulation (COS) for intra-
cytoplasmic sperm injection (ICSI).

DESIGN: Prospective case-control study.
MATERIALS AND METHODS: This study was conducted between

August of 2014 and February of 2016. CCs from controls (infertility related
to male and/or tubal factor) and women with endometriosis I/II (EI/II) were
collected after COS for ICSI. RNA next generation sequencing was per-
formed in CCs by the Illumina platform HiSeq2500, High Output, pair-
end. Data normalization and differential expression analyses were performed
using the R statistical environment and STAR package. Enrichment analysis
was conducted in DAVID web toll using KEGG database. Based on previous
studies that used global transcript profile methodology we established the
study size, 9 patients per group, grouped in 3 pools/samples of 3 women each.

RESULTS: The comparison between CCs from EI/II patients and controls
revealed 59 altered genes. The enrichment analysis of these deregulated tran-
scripts evidenced genes associated with oxidative phosphorylation, chemo-
kine signaling pathway, nuclear factor - kappa B signaling pathway and
hypoxia inducible factor - 1 signaling pathway.

CONCLUSIONS: CCs of infertile women with EI/II undergoing COS
seem to be molecularly different from those of infertile womenwithout endo-
metriosis and carry essential molecular alterations linked with the acquisition
of oocyte competence. These findings open new perspectives on the mecha-
nisms of the impairment of natural fertility in women with EI/II.

Supported by: Support: S~ao Paulo Research Foundation - FAPESP (2014/
02683-0, 2014/05878-7).
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CRHEXPRESSION INFOLLICULARFLUIDPATIENTS
WITH ENDOMETRIOSIS. J. Lee,a B. Yun,a S. Seo,a

S. Cho,b B. Lee,a Y. Choi.a aObstetrics and Gynecology, Sever-
ance Hospital Yonsei University College of Medicine, Seoul,
Korea, Republic of; bObstetrics and Gynecology, Gangnam Severance Hos-
pital, Yonsei University College of Medicine, Seoul, Korea, Republic of.

OBJECTIVE: To assess the association between alteration of Cortico-
tropin-releasing hormone (CRH) peptide and oocyte quality in infertile pa-
tients with endometriosis.

DESIGN: Total sixty patients receiving IVF were included in this prospec-
tive study: 30 patients with endometriosis vs. 30 patients with unexplained
infertility or infertility due to male or tubal factors (controls).

MATERIALSANDMETHODS: Follicular fluid (FF) was obtained from a
dominant follicle during oocyte retrieval and stored at -70�C. CRH and Ur-
ocortin weremeasured with ELISAs to check oxidative stress. The inflamma-
tory cytokines interleukin (IL)-1b, IL-6, IL-8, and tumor-necrosis factor
(TNF)-a, RAGE were also measured by ELISAs.

RESULTS: Expression of CRH and urocortin were significantly elevated
in FF of infertile patients with endometriosis compared to con-
trols(P¼0.008). ELISAwas conducted to determine the degree of activation
of inflammatory pathways that may be mediated by CRH over-expression,
and there were a significant difference in interleukin (IL)-6, IL-8, tumor-ne-
crosis factor (TNF)-a, and RAGE compared to controls. (P¼0.0003,
0.0025,0.0048 and 0.049, respectively).

CONCLUSIONS: There may be increase in CRH and increased level of
inflammatory cytokines in the intrafollicular microenvironment of infertile
patients with endometriosis, which may affect the qualities of the oocyte.
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THE EFFECTOF SURGERYON PRE- AND POST-OPER-
ATIVE INFLAMMATORY CYTOKINE LEVELS IN
PATIENTS WITH PERITONEAL ENDOMETRIOSIS
AND ENDOMETRIOMAS. A. Kotlyar,a L. R. Goodman,b

J. Harwalkar,c M. Gupta,d M. Radeva,e T. Falcone.f aOb/Gyn and Women’s
Health Institute, The Cleveland Clinic Foundation, Cleveland, OH; bRMANJ,
Bedminster, NJ; cDepartment of Clinical Endocrinology, The Cleveland Clinic
Foundation, Cleveland, OH; dClinical Pathology [LL3-149], Cleveland Clinic,
Cleveland, OH; eCleveland Clinic, Cleveland, OH; fOb/Gyn, Cleveland Clinic,
Cleveland, OH.

OBJECTIVE: In this study, we sought to determine the differences be-
tween the pre-operative and 6-week post-operative pro-inflammatory cyto-

kine levels in women with and without endometriosis/endometrioma and
their relationship to anti-Mullerian hormone (AMH) as a marker of ovarian
reserve.
DESIGN: Single-institution prospective cohort.
MATERIALS ANDMETHODS: Plasma samples were collected from 39

patients between 18 and 43 years of age that have undergone surgery for pel-
vic pain and/or infertility for presumed endometriosis or endometrioma. Pa-
tients were divided into those without endometriosis (n ¼ 7), and those with
confirmed endometriosis (n ¼ 8) or endometrioma (n¼ 24). Patients were
excluded if they had any history of a rheumatic disease, any history of im-
mune-suppressive agent, history of a transplant, radiation therapy or an im-
mune-deficiency. Cytokines levels were measured using a commercially-
available human inflammatory cytokine ELISA kit. Mean cytokine levels
were compared at two time points using Kruskal-Wallis tests and pre- and
post- operative samples were compared using Wilcoxon signed-rank tests.
P-values of <0.05 were considered significant.
RESULTS: The patients did not differ significantly in demographic data or

in AMH levels as outlined in table 1:
The pre-operative levels of IL-1A, IL1B, IL-2, IL-4, IL-6, IL-8, IL-10, IL-

12, IL-17A, IFNgamma, TNFalpha, and GM-CSF did not differ significantly
among the controls and the patients with endometriosis/endometrioma. How-
ever, the level of serum IL-1B, IL-12, and TNFalpha were significantly
increased in patients with an endometrioma post-operatively (p<0.05).
When looking at levels of ovarian reserve and cytokine levels. IL-1A levels
exhibited a positive correlation with levels of anti-mullerian hormone on pa-
tients with endometriosis.
CONCLUSIONS: This analysis suggests that excision of the peritoneal

endometriosis does not have a noticeable effect on the serum cytokinemilieu.
However, excision of endometriomas does lead to an increase in several pro-
inflammatory cytokines. This constitutes this first characterization of cyto-
kine levels following excisional surgery for endometriomas which may
have implications on ovarian function and subsequent effects on ovarian
reserve.

TABLE 1. Patient Demographics

N

Control Endometriosis Endometrioma

p-value7 5 27

Age 31.5 � 6.8 34.8 � 5.1 31.9 � 6.2 ns
BMI 27.8 � 6.4 28.6 � 9.1 27.2 � 5.6 ns
Stage 0 2 3 N/A
AMH pre-op 1.09�4.16 0.73�1.25 1.08�2.00 ns
AMH post-op 1.004�16 0.85�1.18 1.00�1.58 ns
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DIFFERENTIAL TRANSCRIPT PROFILE OF
CUMULUS CELLS OF INFERTILE WOMEN WITH
ANDWITHOUT INITIAL ENDOMETRIOSIS WHO UN-
DERWENT OVARIAN STIMULATION. C. M. da Luz,a

J. Meola,a M. Da Broi,a L. F. Silva,a J. R. Placa,b W. A. Silva, Jr.,b

R. A. Ferriani,a P. A. Navarro.a aHuman Reproduction Division, Faculty
of Medicine of Ribeirao Preto, University of Sao Paulo, Obstetrics and Gy-
necology, Ribeirao Preto, Brazil; bLaboratory of Molecular Genetics and
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OBJECTIVE: The mechanisms of endometriosis-related infertility still
remain to be elucidated, although several studies propose a deleterious effect
of this disease in oocyte quality. Capable of predicting oocyte quality,
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cumulus cells (CCs) could be used as indirect biomarkers. Thus, through an
unprecedented study, we aimed to determine the differential transcript profile
in CCs of infertile womenwith and without endometriosis in the initial stages
(I/II) undergoing controlled ovarian stimulation (COS) for intracytoplasmic
sperm injection (ICSI).

DESIGN: Prospective case-control study.
MATERIALS AND METHODS: This study was conducted between

February of 2014 and December of 2016. CCs from controls (infertility
related to male and/or tubal factor) and women with endometriosis I/II
(EI/II) were collected after COS for ICSI. Based on previous studies
that used global transcript profile methodology we established the study
size, 9 patients per group, grouped in 3 pools/samples of 3 women each.
RNA next generation sequencing was performed in CCs using the Illu-
mina platform HiSeq2500, High Output, pair-end. Data normalization
and differential expression analysis were performed using the R statisti-
cal environment and STAR package. Enrichment analysis was conducted
in DAVID web toll using KEGG database.

RESULTS: The comparison between CCs from EI/II patients and controls
revealed 59 altered genes. The enrichment analysis of these deregulated tran-
scripts evidenced genes associated with oxidative phosphorylation, chemo-
kine signaling pathway, nuclear factor - kappa B signaling pathway and
hypoxia inducible factor - 1 signaling pathway.

CONCLUSIONS: CCs of infertile women with EI/II undergoing COS
seem to be molecularly different from those of infertile women without
endometriosis and carry essential molecular alterations linked with the
acquisition of oocyte competence. These findings open new perspectives
on the mechanisms of the impairment of natural fertility in women with
EI/II.

Supported by: Sao Paulo Research Foundation - FAPESP (2014/02683-0,
2014/05878-7).
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DEPRESSION AND QUALITY OF LIFE IN PATIENTS
WITH ENDOMETRIOSISAND INFERTILITY - A COM-
PARISON BETWEEN GROUPS. L. P. Mori,a

F. L. Vilarino,a M. A. P�adua,b V. M. Zaia,a C. P. Barbosa.a aFa-
culdade de Medicina do ABC, Santo Andr�e, Brazil; bCl�ınica Synesis, S~ao
Paulo, Brazil.

OBJECTIVE: To verify and correlate Quality of Life (QoL) and Depres-
sion in infertile patients with and without endometriosis.

DESIGN: This is a prospective and cross-sectional study carried out
with patients from a Clinical for Human Assited Procreation. The pa-
tients were divided in two groups, with and without endometriosis, al-
lowing deepen the nuances of physical and emotional experiences in
infertility.

MATERIALS AND METHODS: 157 patients, aged 20-45 years, were
divided into two groups: A: 37 with diagnosis of infertility and endome-
triosis and B: 120 with diagnosis of infertility without endometriosis.
Exclusion criteria: patients with psychiatric disorders in the last 6
months with psychotherapy and / or psychotropic medications, use of
hormones in the last 3 months, history of fibromyalgia, neuropathies, os-
teopathies and / or the presence of malignant tumors. The questionnaires
were used: FertQoL for QoL and Beck Depression Inventory II for
Depression. The normality distribution in the data was verified through
the Kolmogorov-Smirnov test, indicating non-parametric analysis as
adequate. Differences of scores between the groups were verified using

the Kruskal-Wallis test and the Spearman correlation was performed be-
tween the variables studied. The software used was SPSS 22 for Win-
dows.
RESULTS: Group A presented lower levels of quality of life in the do-

mains: Emotional (p <0.001); Mind/Body (p<0.001), Relational (p ¼
0.013) and higher levels of depression (p ¼ 0.019) when compared to group
B. The Spearman correlation showed inverse relationships for both groups
(with Rho, ranging from - 0.728, group A and -0.352, group B) and statisti-
cally significant between depression and quality of life, indicating that the
higher the levels of depression, the lower the QoL levels, with a higher sensi-
tivity of Rho for group A.
CONCLUSIONS: Infertile women with endometriosis have worse quality

of life parameters and higher rates of depression than infertile women
without this disease. This conclusion indicates a greater need for attention
of the health team, since neglect of emotional disorders can have a negative
impact on the couple’s infertility treatment.
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HORMONAL SUPPRESSION AFTER HYSTRECTOMY
DOES NOTAFFECT REOPERATION FREE SURVIVAL
RATES. T. Luu,a R. Flyckt,b T. Falcone.c aCleveland Clinic
Foundation, Cleveland, OH; bCleveland Clinic, Beachwood,
OH; cob gyn, Cleveland Clinic, Cleveland, OH.

OBJECTIVE: To determine if hormonal suppression affects the reopera-
tion free survival rate of women with endometriosis following hysterectomy
or laparoscopy for chronic pelvic pain.
DESIGN: Retrospective Review.
MATERIALSANDMETHODS: Patients undergoing benign gynecologic

procedures for endometriosis were identified using the Epic query system
from January 2008-December 2013, correlating with when data became
available. CPTand ICD codes were used to identify laparoscopic and hyster-
ectomy procedures for endometriosis. Inclusion criteria: >18 years old with
history of chronic pelvic pain. Exclusion criteria: surgery for infertility or
heavy menstrual bleeding as the primary indication. The sample size needed
to detect a 60% difference in reoperation free survival at five years was 232,
with 116 patients in each group, with a significance level of 0.05 and 90%
power. Patient characteristics were summarized using frequencies and per-
centages for categorical factors and means and standard deviations for
continuous measures. Reoperation free survival rates were calculated using
Kaplan Meier methods.
RESULTS: A total of 171 patients were included in the study, 98 in the

laparoscopic group and 73 in the hysterectomy group. There were no differ-
ences in age, race, body mass index, endometriosis stage, number of prior
surgeries, or rate of prior hormonal therapy between the two groups
(p>0.05). The operation free survival rate at five years for hysterectomy
with bilateral salpingo-oophorectomy (BSO), hysterectomy with ovarian
preservation, and laparoscopy with excision of endometriosis was 94.1
(95%CI 82.9-100.0), 83.3 (39.3-80.8), and 94.7 (63.6-85.7), respectively.
Hormonal or ovarian suppression did not seem to affect reoperation free sur-
vival rate after hysterectomy with ovarian preservation group at 5 years (Ta-
ble 1).
CONCLUSIONS: Contrary to current recommendations, long term

hormonal suppression does not seem to affect the reoperation free sur-
vival rate after hysterectomy with ovarian preservation at 5 years follow
up. Increasing the patient sample size will allow for verification of this
trend.

TABLE 1. Effect of ovarian preservation and hormonal suppression on reoperation free survival

Factors Frequency 2 years (95% CI) 5 years (95% CI) 7 years (95% CI)

Hysterectomy BSO 24 94.1 (82.9-100.0) 94.1 (82.9-100.0) 94.1 (82.9-100.0)
Hysterectomy with ovarian preservation 49 88.2 (70.4-94.3) 83.3 (39.3-80.8) N/A
No hormonal suppression 33 86.4 (68.4-98.4) 75.0 (19.2-90.2) N/A
Hormonal suppression 16 91.7 (60.0-100.0) 71.4 (20.4-79.9) N/A
Laparoscopy with excision of endometriosis 98 95.4 (84.2-97.3) 94.7 (63.6-85.7) 88.9 (37.7-73.8)
No hormonal suppression 44 92.3 (75.4-99.2) N/A N/A
Hormonal suppression 54 97.4 (90.0-100.0) 90.0 (53.8-84.8) 83.3 (20.3-64.4)
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ULIPRISTAL ACETATE DECREASES LEIOMYOMA
EXTRACELLULAR MATRIX THROUGH UPREGULA-
TION OF NUCLEAR RECEPTOR SUBFAMILY 4
MEMBERS. T. D. Lewis,a M. Malik,b J. L. Britten,c

W. H. Catherino.c aReproductive Endocrinology & Infertility, National Insti-
tutes of Health, Bethesda, MD; bOBG, Uniformed Services University of the
Health Scienc, Bethesda, MD; cObstetrics and Gynecology, Uniformed Ser-
vices University of the Health Scienc, Bethesda, MD.

OBJECTIVE: Fibrosis inducing pathways, signaling through TGF-b3,
have been implicated in the induction and maintenance of uterine fibroid
bulk. Previous work from our laboratory has shown the Selective Proges-
terone Receptor Modulator, ulipristal acetate (UPA), decreased TGF-b3
profibrotic signaling in fibroid cell culture. Herein, we identify and char-
acterize factors that potentially regulate TGF-b. More specifically, we
evaluate members of the nuclear receptor subfamily 4 (NR4A1, NR4A2
& NR4A3) & their potential to negatively regulate TGF-b3 profibrotic
signaling. This negative regulation may be, in part, through direct binding
of the receptors to NR4A response elements recently identified within the
promoter of TGF-b3.

DESIGN: Molecular analysis of human tissue and a 2D-immortalized cell
culture.

MATERIALS AND METHODS: RNA sequence analysis was performed
on matched myometrium & fibroids of eight patients treated with placebo or
UPA for 3-months. Quantitative real-time reverse-transcriptase polymerase
chain reaction (qPCR) was utilized to assess fold gene differences in expres-
sion of nuclear receptor subfamily 4 members. Attention was then turned to
an in-vitromodel were qPCR andWestern immunoblotting were employed to
assess fold gene & protein expression of members of the nuclear receptor
subfamily 4, TGF-b3, and ECM components.

RESULTS: RNA Sequence analysis revealed a significant reduction
(up to 3-fold) in all NR4A mRNA transcripts in fibroids, compared to
matched myometrium. An unpaired analysis-comparing fibroid surgical
specimen from placebo against UPA treated women revealed statistically
significant increase in mRNA transcripts of each family member in UPA
treated samples. 2D-tissue cultures using immortalized fibroid and myo-
metrial cells were treated with UPA at various time points. RNA and
protein were collected to evaluate fold gene and protein expression of
members of the nuclear receptor subfamily 4, TGF-b3, Collagen type
1A1, fibronectin, fibromodulin &versican. There was no change in
mRNA or protein expression of any genes of interest in myometrial cells
treated with UPA. Conversely, NR4A1, NR4A2 & NR4A3 mRNA and
protein were all increased following treatment with UPA, while TGF-
b3, Collagen 1A1, Fibronectin, Fibromodulin and Versican were drasti-
cally decreased with UPA treatment.

CONCLUSIONS: Template analysis from placebo patient samples, re-
vealed a statistically significant decrease in mRNA transcripts of all three
NR4A members in human fibroid specimen. The reduction in mRNA tran-
scripts was reversed with UPA treatment. Taken together, the data presented
herein, along with the newly discovered NR4A response elements within the
TGF-b3 promoter, suggests members of this subfamily act as negative regu-
lators of TGF-b3 signaling in the human uterus.
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PREGNANCIESOUTCOMES IN INFERTILEPATIENTS
AFTER TREATMENT WITH ULIPRISTAL ACETATE
(UA): PRELIMINARY ACADEMIC ART REFERRAL
CENTER EXPERIENCE. P. E. Levi-Setti,a F. Cirillo,a

V. Canevisio,a E. Zannoni,a G. E. Mulazzani,a P. Patrizio.b aDept. of Gyne-
cology, Division of Gynecology and Reproductive Medicine, Fertitlity Cen-
ter, Humanitas Research Hospital, Rozzano, Milan, Italy; bObstetrics,
Gynecology & Reproductive Sciences, Yale Fertility Center & Fertility Pres-
ervation, New Haven, CT.

OBJECTIVE: Several large studies have been published on the efficacy of
Ulipristal Acetate (UA) prior to myomectomy, but few data are available on
the effects of UA in terms of increasing fecundability, implantation, preg-
nancy outcomes and safety in the general population, and in infertile patients
in particular1. Our objective is to estimate the correlation between the use of
UA and pregnancy achievement and outcome in infertile patients, conceiving
either spontaneously or after ART cycles.

DESIGN: Retrospective observational study of infertile women actively
seeking a pregnancy after treatment with UA for uterine fibroids at the Hu-
manitas Fertility Center, between November 2013 and February 2016.
MATERIALS ANDMETHODS: All patients receivedR1 month of ther-

apy with UA 5mg/day. Data retrieved for the center web based data included:
age, previous pregnancies and infertility status, BMI, smoking, fertility treat-
ments, medical history and number of myomas, location, pre-and post-ther-
apy diameters.
RESULTS: Twelve infertile women (mean age 38.3�3.6 years) with my-

omas were treated with UA 5mg/day for a mean of 3.4�1.7 months. They all
had been trying to become pregnant for a mean time of 49�21.6 months.
Infertility cause was: 7 cases of diminished ovarian reserve; 3 cases of tubal
impairment; 1 case of anovulation and 1 male factor. No patient had had any
prior pregnancy. The largest pre-treatment myoma diameter was
65,8�15,8mm. All the myomas showed an intramural development with or
without cavity displacement. 6 (50%) of the patients experienced a post-
treatment mean volume reduction of 39.8% of the largest myomas. 5 cases
(41.6%) showed no change in volume; one case (8.3%) was lost to follow-
up. 58.3% (7) of the patients underwent post-treatment myomectomy. 7 pa-
tients (58.3%) showed a positive bHCG test, 3 were ART pregnancies,
including one egg donation. One pregnancy was a biochemical pregnancy,
1 a first-trimester miscarriage, 1 an ectopic pregnancy, 2 full-term deliveries
(healthy and normal-weighted babies), 1 preterm C-section because of a pre-
existing maternal pathology and 1 ongoing at 20 weeks of gestation. One pa-
tient started UA unaware of being pregnant and experienced a first-trimester
miscarriage.
CONCLUSIONS: Although there are some reasons for caution with the

results of this study (retrospective analysis, with a small heterogeneous pop-
ulation sample and no control group), we can conclude that our patients
showed a high fertility potential and endometrial receptivity for a group of
poor prognosis patients in a short follow up period and no negative impact
on the obstetrical outcome was observed.
Reference:
1. Luyckx M, Squifflet JL, Jadoul P, Votino R, Dolmans MM, Donnez J.

First series of 18 pregnancies after ulipristal acetate treatment for uter-
ine fibroids. Fertil Steril. 2014;102(5):1404-9.
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LEIOMYOMA CHEMOATTRACT BONE MARROW
STEM CELLS (BMSCS) THROUGH INCREASED
CXCL12 SECRETION. I. Moridi,a R. Mamillapalli,b

J. Kayani,c P. Kodaman,c H. S. Taylor.c aDepartment Obstetrics
and Gynecology, Yale School of Medicine/Icahn School of Medicine at
Mount Sinai, New Haven, CT; bObstretics, Gynecology and Reproductive
Sciences, Research, New Haven, CT; cDepartment Obstetrics and Gynecol-
ogy, Yale School of Medicine, New Haven, CT.

OBJECTIVE: The chemokine CXCL12 attracts bone marrow derived
cells, which express the CXCL12 receptor, CXCR4. Here we determined
the expression of CXCl12 inMyoma vs normal myometrium and their ability
to recruit BMSCs.
DESIGN: case-control study
MATERIALS AND METHODS: Uterine tissue specimens used in this

experiment were acquired from patients undergoing hysterectomy, or
abdominal myomectomy, for symptomatic uterine fibroids. We collected
48 specimens from 38 subjects: 28 leiomyomas, normal myometrium sur-
rounding the myoma from 10 of these, and 10 myometrium from subjects
without myoma. None of the subjects were using exogenous hormones. My-
oma andmyometriumwere confirmed histologically. Total RNAwas isolated
from these primary cells and the expression of CXCL12, CXCR4, and
CXCR7 genes was analyzed by qRT-PCR. CXCL12 was assayed in the stro-
mal cell conditioned using enzyme-linked immunosorbent assay (ELISA).
The chemo attractant activity of CXCL12 was determined using the Trans
well chamber migration assay. ELISA and qRT-PCR results were compared
using Anova.
RESULTS: The subjects’ mean age was 40 years (range 33-48). qRT-PCR

analysis showed increased expression of CXCL12 (2.7 fold, p<0.04) in my-
oma compared with normal myometrium and a similarly increased expres-
sion of CXCL12 (2.1 fold, p<0.03) in myoma compared with
myometrium of subjects with myoma. CXCR4 and CXCR 7 expression
was not consistently different between leiomyoma and normal myometrium.
Secreted CXCL12 protein concentration was higher in the myoma condi-
tioned media than in normal myometrium and myometrium of the subjects
with myoma (1497 � 355 versus 305� 53 pg/ml, and 185�40, respectively,
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p < 0.01). The migration assay demonstrated increased chemo attraction of
bone marrow cells (BMC) toward myoma conditioned medium than condi-
tionedmedium of normalmyometrium andmyometrium of patients withmy-
oma (22 �3versus 11�2,10 �1, respectively, p<0.03)

CONCLUSIONS: CXCL12 signaling and resultant stem cell chemo
attraction is increased in leiomyoma. Recruitment of stem cells may have
a significant role in the pathogenesis of leiomyoma. CXCL12 and its recep-
tors are novel target for leiomyoma therapy.
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HYPOVITAMINOSIS D EXACERBATES DNA DAMAGE
LOAD AND GENETIC INSTABILITY IN HUMAN
UTERINE FIBROIDS WHICH IS AMELIORATED BY
VITAMIN D3 TREATMENT. M. Ali,a,b Q. Yang,c,d

S. M. Shaheen,b N. A. Sabri,b A. Al-Hendy.a aOB/GYN Department, Au-
gusta University, Augusta, GA; bClinical Pharmacy Department, Ain Shams
University, Cairo, Egypt; cDivision of Hematology/Oncology, Boston Chil-
dren’s Hospital, Boston, MA; dPediatrics Department, Harvard Medical
School, Boston, MA.

OBJECTIVE: Uterine fibroids (UFs) have higher prevalence in African
American (AA) women, along with higher prevalence of hypovitaminosis
D. As our group has shown that vitamin D deficiency is risk factor for UF
development. Also we have recently demonstrated increased DNA repair
defect in UF. Taking all together, we hypothesize that vitamin D3 deficiency
exacerbates a DNA damage response (DDR) defect and genetic instability
associated with UFs, with enhanced tumor progression and burden. Hence
we propose that vitamin D3, through reparation of an impaired DDR, will
provide therapeutic benefit against UFs.

DESIGN: Laboratory study
MATERIALSANDMETHODS: Protein was extracted fromUF and adja-

cent myometrium (MM) tissue samples, collected at time of hysterectomy
from 3 AA patients as approved by Augusta University (AU) IRB No.
644354-6, and the expression of RAD50 and gH2AX was examined using
Western blot analysis. Uterine smooth muscle cells (UTSM) were transduced
with lentiviruses expressing control or VDR specific shRNAs and protein
lysate was extracted for examining of RAD50 and gH2AX protein expres-
sion. In addition, total RNA was extracted for measurement of DNA repair
gene expression including RAD50, RAD 51, RAD51B, BRCA1, BRCA2 and
BLM using RT-qPCR. Immortalized human leiomyoma cells (HuLM) were
treated by 100 nM 1, 25 dihydroxyvitamin D3 for 3 days, extracted RNA
from both untreated and treated cells were amplified against 84 genes in a
DNA damage signaling pathway prime PCR array, and the expression of
13 DNA repair genes including RAD50, RAD51, RAD 51B, RAD 17, RAD
18, RAD 1, BRIP1, NbS1, ATR, Check1 and Sirt1 was validated using RT-
qPCR. HuLM cells were also treated with 100 nM Vitamin D3 for 2 and 5
days, and RAD50 protein levels were measured by Western blot, (P <
0.05) is significant.

RESULTS: We observed significant downregulation of RAD50 protein
and increase in Double Strand Breaks by gH2AX in UF tissues compared
to adjacent MM, VDR silencing induced a significant reduction in mRNA
expression of RAD50, RAD 51, RAD51B, BRCA1, BRCA2 and BLM , as
well as RAD50 protein level while increasing gH2AX protein level relative
to the scramble control. Vitamin D treated cells by PCR array exhibited up-
regulation of 57 genes and downregulation of 24 genes while 4 unchanged as
compared to the control. RT-PCR analysis confirmed statistically significant
increase in mRNA expression of several key DNA repair genes including
BRCA1, BRCA2, RAD50, RAD51, RAD18, BRIP1, Sirt1 and NSB1. Treat-
ment for 5 days with vitamin D3 resulted in increase in RAD50 protein
expression level.

CONCLUSIONS: Our Data suggest that vitamin D deficiency exacerbate
DNA genomic instability in UF lesions and present vitamin D3 as a poten-
tially useful anti-UF therapeutic agent via amelioration of pathogenic
DNA damage and restoration of an impaired DDR.

Supported by: R01 HD046228-12 and AU startup package
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ANALYSIS OF ADVERSE EVENTS WITH UTERINE
ARTERY EMBOLIZATION REPORTED TO THE
MANUFACTURER AND USER FACILITY DEVICE
EXPERIENCE DATABASE. A. A. Armstrong, Z. Al-Safi.
Obstetrics and Gynecology, University of California Los Angeles, Los An-
geles, CA.

OBJECTIVE: The Manufacturer and User Facility Device Experience
(MAUDE) database may be useful for clinicians using a Food and Drug
Administration-approved medical device to identify the occurrence of
adverse events and complications. We sought to analyze and investigate re-
ports associated with the uterine artery embolization used for treatment of fi-
broids using this database.
DESIGN: Retrospective review of the MAUDE database for events related

to uterine artery embolization.
MATERIALSANDMETHODS: TheMAUDE database was accessed on-

line, and searched for reported events related to uterine artery embolization
from 1998-2017. These reports were reviewed and analyzed, events reported
were categorized, and other relevant information were collected and tabu-
lated.
RESULTS: One hundred fifty-four adverse events were reported in the

study period. Pain was the most frequently reported event (67 events
[43.5%]), followed by vaginal discharge (35 events [22.7%]). Fever or infec-
tious complications were reported in 33 events (21.4%). Hysterectomy was
performed or scheduled in 19 of the reports (12.3%). Death following uterine
artery embolization was reported in 6 accounts (3.9%).
CONCLUSIONS: A variety of adverse events associated with the use of

uterine artery embolization were reported to the MAUDE database related
to its use for treatment of uterine fibroids. Hysterectomy was reported in
12% of these reports and death following this procedure was mentioned in
about 4% of the reported events. We encourage physicians to review the
MAUDE database when using medical devices, as it is an excellent tool to
assess uncommon but major problems that could be associated with a med-
ical device.
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ROLE OF PD-L1 IN THE IMMUNOSURVEILLANCE
OF HUMAN UTERINE FIBROIDS INFLAMMA-
TION. A. El Andaloussi,a P. I. Igboeli,a A. Al-Hendy.b aOb-
stetrics & Gynecology, Augusta University, Augusta, GA; bOB/
GYN, Dept of Obstetrics & Gynecology, Augusta, GA.

OBJECTIVE: To study the role of PD-L1 up-regulation in human uterine
fibroid immunosuppression and the escape of the immunosurveillance.
DESIGN: Invitro laboratory studywith the use of humanmyometrium and

uterine fibroids.
MATERIALS ANDMETHODS: The analysis of PD-L1 was done on hu-

man uterine fibroids primary cells, HuLM and UTSM cell lines. We exam-
ined PD-L1 expression after exposure to hypoxia (2%), stimulation with
interferon-gamma (INF-g) at 5 and 10 ng/ml by real-time PCR (RT-PCR)
and flow cytometry analysis (FACS). Also, FACS was used for the intracel-
lular staining analysis of TGF-b, TNF-a and HIF-1a. Furthermore, we have
used human anti-PD-L1 for PD-L1 immunohistochemistry in HuLM cell line
and human fibroid tissues and to conduct in vitro PD-L1 neutralisation. The
expression of LepR was done by real-time PCR, as marker of obesity in
consideration to the body mass index (BMI) of our patients group.
RESULTS: The screening of human UF patient samples and HuLM cell

line by Q-RT-PCR confirmed the expression of PD-L1 mRNA. PD-L1
expression was significantly higher in HuLM versus UTSM (p < 0.03).
We also detected a significant expression of PD-L1 on HuLM compared to
UTSM cells using FACS (UTSM: 33.1% vs. HuLM: 66.9%, p< 0.01).
Consistent with the in vitro data, analysis of fibroid tissues by immunohisto-
chemistry and Q-RT-PCR demonstrated significant up-regulation of PD-L1
mRNA in all tested human UF samples compared to adjacent normal myo-
metrium (n¼12). We discovered that PD-L1 expression positively correlates
with Leptin receptor expression and with BMI of our patients. Also, we
examined the effect of hypoxia and INF-g stimulation, as potential regulato-
ry of PDL1 expression in HuLM. Our results show 2 folds increase in the
expression of PDL-1 mRNA in HuLM (p < 0.04) under hypoxic versus nor-
moxic conditions, and 3 fold increase upon stimulation of cells with INF-g at
5 ng/ml (p< 0. 01) compared to untreated control. The targeting of PD-L1
expression on HuLMwith anti-PD-L1 significantly decreased the expression
of Ki67 MFI in HuLM treated cells (20.6 � 0.56) vs. (39.1 � 1.55) in un-
treated control (P¼0.004). The anti-proliferative effect of anti-PD-L1 was
associated with significant decrease of proinflammatory cytokines [TGF-b
(treated: 11.995� 0.27 vs. untreated: 45.2� 3.1) (P¼0.004); TNF-a (treated:
8.83 � 0.26 vs. untreated: 16.7 � 0.56) (P ¼ 0.003)]; and HIF-1a MFI
(treated: 17� 0.9 vs. untreated: 52.65 � 2.3) (P¼0.0025), measured by
FACS intracellular staining in HuLM.
CONCLUSIONS: Our results suggest that up-regulation of PD-L1 expres-

sion in UF, is likely associated with immunosuppression and the tumor

FERTILITY & STERILITY� e205



immune-response escape. On the other hand, neutralization of PD-L1 might
be a novel anti-fibroid immunotherapeutic strategy. Further testing of such
strategy in appropriate fibroid animal models is underway in our laboratory.
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INFLUENCE OF MYOMECTOMY IN PRECONCEP-
TION PERIOD ON THE COURSE AND OUTCOME OF
UPCOMING PREGNANCY IN NULLIPAROUS
WOMEN. V. Solskyy,a S. Solskyy.b aInsitute of Pediatrics,
Obstetrics and Gynecology Academy of Medical Sciences of Ukraine,
Kiev, Ukraine; bChair of OB/GYN #2, National Medical University, Kiev,
Ukraine.

OBJECTIVE: Taking into consideration strong tendency to increase in the
age of primiparous women, the question about tactics to be used in manage-
ment of women with leiomyoma (especially those of relatively big size)
becoming extremely important. Thus, our main objective was to assess influ-
ence of myomectomy on the course of upcoming pregnancy in nulliparous
women of reproductive age with uterine fibroids.

DESIGN: Prospective comparative study.
MATERIALS ANDMETHODS: 53 nulliparous women with leiomyomas

(with big size of myomas - 6-12 cm) at the preconception preparation stage
were included in the study. All of them were offered myomectomy in com-
bination with GnRH-agonists. 37 patients did agree to suggested treatment
option (Group I) and 16 rejected proposed treatment (Group II). Women in
Group I were prescribed with GnRH-agonists (triptorelin 3,75 mg) for 4-6
months, followed by myomectomy. In the next 2-3 years after start of the
study all women from both groups became pregnant. The course of preg-
nancy and delivery in both groups were analyzed.

RESULTS: Prescription of GnRH-agonists in Group I allowed to decrease
volume of fibroids on average by 42,4% (variation from 12,1% to 83,6%) by
the time of surgery. Spontaneous pregnancy occurred in 75,67% of women in
the Group I and in 81,25% - in Group II. Assisted reproductive technologies
(ART) were used in 24,33% and 18,75% of cases respectively. Threatened
miscarriage in the first trimester of pregnancywas observed in 10,8% of cases
in Group I and in 37,5% of cases in Group II. Miscarriage occurred in 2,7%
and 12,5% of cases respectively. Preterm delivery was registered in 2 (5,4%)
women in Group I and 3 (18,75%) of women in Group II. Intrauterine growth
restriction (IUGR) was diagnosed in 5,4% of cases in Group I and in 12,5% -
in Group II. 2,7% of women in Group I and 18,75% in Group II did havemal-
presentation of the fetus. Frequency of Caesarian section was 43,2% in
Group I vs 81,25% in Group II (average Caesarian section rate in the clinic
is 19,9%). Substantial growth in leiomyoma size was registered during preg-
nancy in 6 (37,5%) cases in Group II. By the time of delivery they were 18 to
22 cm in size. Myomectomy was performed in all women from Group II who
underwent C-section, while in Group I only 2 women did require such inter-
vention. On top of this 2 (12,5%) women from Group II did have myomec-
tomy at W16 and W23 of pregnancy due to fibroids trophic disorders (they
both did then have on-time delivery).

CONCLUSIONS: It is reasonable to prescribe GnRH-agonists prior to
myomectomy in preconception period in order to reduce fibroids volume
and limit the surgery burden - in the presence of big size fibroids, myomec-
tomy is an effectivemethod of prophylactics of obstetric complications in up-
coming pregnancy.
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PREDICTORS OF POST-OPERATIVE ADMISSION FOR
MINIMALLY INVASIVE MYOMECTOMIES. H. Young,a

E. D. Abi Khalil,a P. Tyan,a D. E. Park,b M. V. Vargas,c

C. Q. Marfori,a G. Moawad.a aObstetrics and Gynecology, The
GeorgeWashington University, Washington, DC; bEpidemiology and Biostatis-
tics, The George Washington University, Washington, DC; cDepartment of Ob-
stetrics and Gynecology, Division, George Washington University Medical
Center, Washington, DC.

OBJECTIVE: To identify predictors of post-operative admission after
minimally invasive myomectomies.

DESIGN: Single-center, retrospective cohort study including patients
receiving a minimally invasive myomectomy at an urban, academic univer-
sity.

MATERIALS ANDMETHODS: Pre-operative and operative characteris-
tics, as well as intraoperative and post-operative complications were
collected. T-test was used to compare characteristics of cases with overnight

stay versus cases with same day discharge. Logistic regression analysis was
performed to ascertain further clinical predictors of overnight stay.
RESULTS: 249 patients underwent minimally invasive myomectomies.

120 (48%) were admitted for at least one overnight stay while 129 (52%)
were discharged the same day. Overnight stay compared to same day
discharge was associated significantly with older age (38 vs. 35 years), lower
pre-op hematocrit (36% vs. 38%), prior cesarean section (12% vs. 2%) or
myomectomy (12% vs. 5%), single site procedures (30% vs. 10.1%), pro-
longed operative time (185 vs. 139 min), and intraoperative or post-operative
complication including blood loss> 1000ml (7.5% vs. 0%). Logistic regres-
sion analysis found that 5% decrease in hematocrit, single site operation, 30
min increase in operative time are significantly predictive of any overnight
stay.
CONCLUSIONS: Perioperative factors such as lower hematocrit as well

as intraoperative factors such as single site operations and prolonged opera-
tive time are predictive of overnight hospital stay.

REPRODUCTIVE SURGERY
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REDUCED PORT ROBOTIC MYOMECTOMY: FEASI-
BILITY AND SAFETY. H. Young,a P. Tyan,a

E. Abi Khalil,a M. V. Vargas,b C. Q. Marfori,a G. Moawad.c
aObstetrics and Gynecology, The George Washington Univer-
sity, Washington, DC; bDepartment of Obstetrics and Gynecology, Division,
George Washington University Medical Center, Washington, DC; cThe
George Washington University, Washington, DC.

OBJECTIVE: To assess optimal candidates for a three-port robotic-assis-
ted myomectomy.
DESIGN: A retrospective cohort of patients undergoing robotic-assisted

myomectomy by fellowship trained minimally invasive gynecologists.
MATERIALS AND METHODS: A total of 213 consecutive patients un-

dergoing robotic- assisted myoemtomy between 2012 and 2016 were
selected. Procedure requiring R 4 ports were labeled as‘‘multi-port’’; sur-
geries done only through 3 ports were labeled as ‘‘reduced port’’.
RESULTS: The two populations were homogeneous for baseline demo-

graphics, surgical history and concomitant procedures at the time of myo-
mectomy. The multiport group had larger tumor burden evidenced by
mean number of fibroid removed (Multiport 6.1 vs. Reduced 3.7, p <0.01)
mean weight of fibroid removed (Multiport 401.7g vs. Reduced 268.2g,
p¼0.01).To assess the feasibility of the reduced port myomectomy, appro-
priate regression models were used for the following 5 outcomes: intraoper-
ative and postoperative complications, estimated blood loss, operative time
and length of hospital stay. Based on the regression analysis, the total surgery
time of reduced port myomectomy is on average 38.86 (95% CI: 18.74-
58.98) minutes shorter than the multi-port approach and the estimated blood
loss in reduced myomectomy is in average 135.85 (95% CI: 10.22-261.47)
mL less than the traditional approach. No significant difference for intra-
operative or postoperative complication between traditional versus reduced
robotic myomectomy. However, length of hospital stay for reduced port myo-
mectomy was on average only 39% as long as those who underwent a multi-
port myomectomy (p¼0.04), reinforcing the safety of this procedure.
CONCLUSIONS: In properly selected patients based on tumor burden, the

three-port robotic myomectomy is an effective substitute for the multi-port
approach with comparable safety profiles and better cosmetic results.
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EFFECTS OF MYOMAS AND MYOMECTOMY ON
ASSISTED REPRODUCTIVE TECHNOLOGY
OUTCOMES. C. N. Fortin, C. Hur, M. Radeva,
T. Falcone. Obstetrics, Gynecology, and Women’s Health Insti-
tute, Cleveland Clinic, Cleveland, OH.

OBJECTIVE: The current evidence regarding the impact of fibroid
removal on assisted reproductive technology (ART) outcomes is inconclu-
sive. The primary aim of this study is to determine the effects of fibroids,
and their removal, on ART outcomes.
DESIGN: Single institution retrospective cohort study of infertility pa-

tients who underwent a myomectomy prior to initiation of either in vitro
fertilization (IVF) or intrauterine insemination (IUI) between August 2006
and October 2015.
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MATERIALS AND METHODS: Patients were identified via CPT codes.
Medical records were then searched to obtain further demographic and clin-
ical information. Women met inclusion criteria if they were %45 years old
and undergoing ART with at least 18 months of follow-up with attempts to
conceive. An age-matched control group of women undergoing ARTwith fi-
broids left in situ was established. A two to one ratio of cases and controls
was used, with a total of 73 patients. The study was powered to detect a dif-
ference between a 60% and 25% pregnancy rate in the myomectomy versus
fibroids in situ groups at p<0.05. Categorical factors were summarized using
frequencies and percentages, while continuous measures summaries used
medians and interquartile ranges. To evaluate categorical factors, Pearson
chi-square and Fisher Exact tests were used, and ANOVA andKruskal-Wallis
tests were used for continuous factors.

RESULTS: There were no significant differences in baseline patient char-
acteristics (e.g. race, age, BMI) between groups. Patients with fibroids
removed more often had fibroids in intramural and submucosal locations,
larger diameter of the largest fibroid, and more cases of intramural fibroids
with cavity distortion. There was no difference in number of follicles aspi-
rated, mature oocytes, eggs fertilized, or days of stimulation between groups.
Amongst patients undergoing IVF, the live birth (LB) rate was higher in the
myomectomy group (39%) than in the fibroids in situ group (18%), but did
not reach statistical significance (p¼0.20). There was no difference in clin-
ical pregnancy (CP) rates between the two groups (53% for both)
(p¼0.79). The LB/CP rate from IVF was significantly higher in the myomec-
tomy group (73% vs 33%, p¼0.05). None of these outcomes differed signif-
icantly between the two groups in women undergoing IUI.

CONCLUSIONS: Although our study failed to detect a significant
improvement in overall CP or LB rates after myomectomy amongst IUI or
IVF patients, myomectomy does seem to significantly improve LB rates
amongst those women who do achieve CP via IVF.

IVF outcomes

Total Fibroids in Situ Fibroids Removed p-value

CP rate 35/66 (53%) 9/17 (53%) 26/49 (53%) 0.79
LB rate 22/66 (33%) 3/17 (18%) 19/49 (39%) 0.20
LB/CP rate 22/35 (63%) 3/9 (33%) 19/26 (73%) 0.05
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CONTEMPORARY TREATMENT PATTERNS FOR
SYMPTOMATIC UTERINE FIBROIDS. E. Caplan,a

A. Bowe,a S. Reynolds,a A. Harrington,b P. Gillard,b

D. Van Amerongen,c I. L. Ferrusi.b aComprehensive Health In-
sights, Inc, Louisville, KY; bAllergan plc, Irvine, CA; cHumana, Cincinatti,
OH.

OBJECTIVE: Uterine fibroids (UF) are the most common form of benign
uterine tumor, but there is a dearth of current research on real-world treat-
ment of UF. The objective of this study was to describe contemporary treat-
ment patterns for symptomatic UF in premenopausal women.

DESIGN: In this retrospective study, patients with a symptomatic UF diag-
nosis were identified from the Humana research database between January 1,
2008 and September 30, 2014. Index date was defined as the date of a first
claim on or after January 1, 2008 indicating symptomatic UF. Pre-index base-
line and post-index follow-up periods were 12 months each.

MATERIALS AND METHODS: Women were identified with R1 medi-
cal claim for UF 1) in the primary position, or 2) in the secondary position
with a UF-related symptom in the primary position on the same date. All pa-
tients were premenopausal, aged 18-50 years, and had R12 months of
continuous commercial health plan enrollment pre- and post-index. Only
therapies used to treat UF were considered.

RESULTS: A total of 2,654 women with symptomatic UF were identified
with a mean (standard deviation) age of 42.1 (5.7) years. Post-index, 47.7%
(n¼1,265) of patients received no treatment and 52.3% (n¼1,389) received
R1 pharmacologic or surgical/interventional treatment. Of those who had
R1 pharmacologic treatment (33.7% [n¼894]), the most commonly used
were oral contraceptives (55.7% [n¼498]) or nonsteroidal anti-inflammatory
drugs (38.6% [n¼345]). Of those who had R1 surgical/interventional treat-
ment (32.0% [n¼850]), the most common was hysterectomy (66.0%
[n¼561]). First-line therapy was either pharmacologic (25.9% [n¼687]) or
surgical treatment (26.5% [n¼702]; see Table). Most first-line pharmaco-
logic treatments consisted of hormonal therapy (74.2% [n¼510] oral/other
contraceptives, levonorgestrel IUD) and hysterectomywas the most common
first-line surgical treatment (64.2% [n¼451]). Median (interquartile range)

time to first pharmacologic or surgical/interventional treatment was 31 (8‒
98) and 41 (3‒98) days, respectively. A third or fewer of treated patients
went on to second-line therapy (29.9% [n¼416]; see Table).
CONCLUSIONS: Approximately half of women diagnosed with symp-

tomatic UF did not receive treatment following diagnosis. Of those women
who received treatment, the majority had hormonal treatment or hysterec-
tomy.

Table. Conditional Proportions of Patients on Subsequent UF Treatments at 12

Mo Post-Index (N¼2,654)

First Line
Therapy:
n (%)

Second Line
Therapy: n (%)

Third Line
Therapy: n (%)

No Treatment:
1,265 (47.7)

NA NA

Pharmacologic:
687 (25.9)

No Treatment:
502 (73.1)

NA

- Pharmacologic:
53 (7.7)

No Treatment: 24 (45.3);
Pharmacologic: 20 (37.7);
Surgical: <10 (<18.9)

- Surgical:
132 (19.2)

No Treatment: 75 (56.8);
Pharmacologic: 54 (40.9);
Surgical: <10 (<7.6)

Surgical:
702 (26.5)

No Treatment:
471 (67.1)

NA

- Pharmacologic:
199 (28.3)

No Treatment: 181 (91.0);
Pharmacologic: 12 (6.0);
Surgical: <10 (<5.0)

- Surgical:
32 (4.6)

No Treatment: 24 (75.0);
Pharmacologic: <10 (<31.2);
Surgical: <10 (<31.2)

Supported by: Allergan plc funded the research, conducted as part of Al-
lergan-Humana research collaboration
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INTERRUPTION OF MPO BINDING TO CD11B
SELECTIVELY KILLS FIBROBLASTS FROM ADHE-
SION TISSUES BUT NOT NORMAL PERITO-
NEUM. N. M. Fletcher,a A. O. Awonuga,a I. Memaj,a

M. P. Diamond,b G. M. Saed.a aObstetrics and Gynecology, Wayne State
University, Detroit, MI; bAugusta University, Augusta, GA.

OBJECTIVE: We have previously shown that myeloperoxidase (MPO), a
potent hematopoietic inflammatory enzyme, is differentially expressed in fi-
broblasts from normal peritoneum vs adhesion tissues. The objective was to
investigate the role of MPO by determining whether b2 integrin (CD11b/
CD18), a known ligand for MPO, is expressed and binds to MPO in these
cells. Binding of MPO to b2 integrin has been shown to be a mechanism
of survival in immune cells (macrophages) recruited to sites of injury/inflam-
mation. Additionally, we determined whether disrupting this binding selec-
tively induces cytotoxicity in adhesion fibroblasts.
DESIGN: Prospective experimental study.
MATERIALS AND METHODS: Fibroblasts established from normal

peritoneum (NF) and adhesion tissues (ADF) from the same patients were
exposed to normal (20% O2) or hypoxic (2% O2) conditions for 24 hours.
Expression of CD11b and CD18 (binding partner for CD11b) were evaluated
at the mRNA and protein level by real-time RT-PCR, Flow Cytometry and
Western blot. MTT Assay was used to determine cytotoxicity (24 hrs, 5 or
10 mg/ml CD11b antibody). Data was analyzed using student’s unpaired
and paired t-tests and one-way ANOVA, p<0.05.
RESULTS: Baseline levels of CD11b and CD18 mRNAwere higher in NF

than ADF, and were increased upon exposure to hypoxia in both cell lines
(p<0.05). Flow cytometry analysis confirmed 72% of NF and 45% of ADF
expressed CD11b, while surprisingly, there was no CD18 protein detected.
Binding of MPO to CD11b experiments revealed a higher level of binding
in NF as compared to ADF, which was further increased by hypoxia in
both cell lines (p<0.05). However, there was no detectable binding of
MPO to CD18, confirming lack of expression of CD18 in either cell line.
Disruption of binding using a monoclonal CD11b antibody in NF, resulted
in a dose dependent increase in cytotoxicity that was also increased upon
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consecutive passages of NF (p<0.05). There was also a dose-dependent in-
crease in cytotoxicity in ADF (p<0.05), with no difference between passages
of ADF. There was no cytotoxic effect with CD11b isotype control antibody.
Additionally, there was no cytotoxic effect on macrophages.

CONCLUSIONS: The finding that CD11b, but not CD18, is differentially
expressed, regulated by hypoxia, and binds to MPO in adhesion fibroblasts is
novel. Disruption of this binding selectively induced killing of ADF as well
NF which have been passaged several times, with minimal effect on low
passaged NF. Targeting CD11b has an immense therapeutic value for postop-
erative adhesions as well as elimination of abnormal cells.
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UTERINETRANSPLANTATION: A SURVEYOFPHYSI-
CIANS PERCEPTIONS ANDATTITUDES. P. Bortoletto,
E. Hariton, L. V. Farland, R. H. Goldman, A. R. Gargiulo. Ob-
stetrics & Gynecology, Brigham and Women’s Hospital, Bos-
ton, MA.

OBJECTIVE: To determine whether reproductive endocrinologists and
gynecologic surgeons support uterine transplantation (UT) as an ethical treat-
ment option for patients with uterine factor infertility.

DESIGN: A 28-item cross-sectional web-based questionnaire was distrib-
uted to physician members of the American Society of Reproductive Medi-
cine (ASRM) and the American Association of Gynecologic Laparoscopists
(AAGL) between January and February 2017.

MATERIALS AND METHODS: Individual responses denoting support
for or opposition to various aspects of UTwere analyzed using log-binomial
regression and Chi-squared tests.

RESULTS: A total of 414 physicians (ASRM 49.5% & AAGL 50.5%) re-
sponded to the web-based survey; 43.7% were female, 52.4% were between
the ages of 45-65, and 73.4% were white. In total, 71% of respondents felt that
carrying a biological child is a reproductive right while 78.7% felt a woman
should be allowed to donate or receive a transplanted uterus. When donating a
uterus, 54.4%believe thatUT carries an acceptable risk for donors. Furthermore,
28% felt the risk of UT to be acceptable for the recipient, 9% for the donor and
only 21% felt the risk acceptable for the resulting infant. Forty-three percent
agreed that UT should be considered a therapeutic option for womenwith severe
uterine factory infertility, but only 19.6% felt it should be covered by health in-
surance. When taking ethical considerations into account, 28% of respondents
felt UT to be unethical, even in situations where gestational surrogacy is illegal.
Physicianmembers of theASRMweremore likely thanAAGLmembers to sup-
port UT in countries or states were gestational surrogacy is illegal (76.6 vs.
65.5%, p¼0.01). Themost common ethical concerns regarding UTwere related
to medical or surgical complications to the recipient (48.8%) followed by fetal
outcomes (26.3%). Lastly, 19% reported being asked aboutUTasa treatment op-
tion by patients, but only 10.9% stated that theywere likely to recommend it as a
therapeutic option.

CONCLUSIONS: The majority of gynecologists surveyed find uterine
transplantation to be an acceptable and ethical option for patients with uterine
factor infertility. However, there are significant concerns regarding risk to do-
nors, recipients, and resulting infants, all contributing to only a minority rec-
ommending it as a therapeutic option. Successful replication of the Swedish
experience with UT is likely to contribute to greater clinical acceptance.
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FERTILITY OUTCOMES AFTER MYOMECTOMY:
RELATIONSHIP WITH NUMBER OF FIBROIDS
REMOVED. S. Shue,a M. Radeva,b T. Falcone.c aCase
Western Reserve University School of Medicine, Cleveland,
OH; bQuantitative Health Sciences, Cleveland Clinic, Cleveland, OH; cOb
Gyn, Cleveland Clinic, Cleveland, OH.

OBJECTIVE: To determine if the number of fibroids removed duringmyo-
mectomy affects long-term fertility outcomes in reproductive aged women.
DESIGN: Retrospective cohort survey study
MATERIALS ANDMETHODS: 605 patients 18-40 years old who under-

went myomectomy at the Cleveland Clinic between 2007-2013 were mailed
a survey regarding their reproductive history. If patients did not respond
within 4 weeks, they were offered to complete the survey via telephone. A
retrospective chart review of respondents was performed to determine size,
weight, and number of fibroids removed. Data regarding demographics, prior
pregnancy history, fibroid characteristics, type of myomectomy performed
(laparoscopic/robotic vs abdominal), and fertility outcomes (including any
fertility treatments used) was recorded. Data was analyzed using descriptive
statistics, Pearson chi-square tests, Fisher exact tests, and two sample t-tests.
RESULTS: 144 patients (24%) responded to our survey. Patients were

categorized as having either </¼6 or >6 fibroids removed during myomec-
tomy. African Americans were more likely to have>6 fibroids removed than
other races (58.3% vs 41.6% respectively, p<0.032). Patients with >6 fi-
broids removed were less likely to achieve pregnancy after myomectomy
than patients with </¼ 6 fibroids removed (22.9% vs 70.8% respectively,
p<0.001). 45% of those with >6 fibroids removed (vs. 17.6% of those
with</¼6 fibroids removed) relied on fertility treatment (clomiphene, letra-
zole, intrauterine insemination, or in-vitro fertilization) to achieve preg-
nancy. Of those with >6 fibroids removed who became pregnant, 45.5%
had a term birth, 45.5% miscarried, and 9.1% had an ectopic pregnancy.
Of those with </¼6 fibroids removed who became pregnant, 61.8% had a
term birth, 23.5% had a preterm birth, and 13.2% miscarried.

CONCLUSIONS: Our data suggests that the number of fibroids removed
during myomectomy significantly affects fertility. Women with >6 fibroids
removed were less likely to become pregnant, more likely to require fertility
treatment, and less likely to have a term birth when compared to women with
</¼6 fibroids removed. The current literature suggests that myomectomy
improves fertility1-3, but we believe that this is not necessarily true for
women with >6 fibroids. Given that increasing the number of fibroids
removed is associated with increased intraoperative blood loss4-5, the risk
of surgical complications from myomectomy may outweigh the fertility
benefit for these women.
References:
1. Fagherazzi S, Borgato S, Bertin M, Vitagliano A, Tommasi L, Conte L.

Pregnancy outcome after laparoscopic myomectomy. Clin Exp Obstet
Gynecol 2014;41(4):375-9.

2. Tian YC, Long TF, Dai YM. Pregnancy outcomes following different
surgical approaches of myomectomy. J Obstet Gynaecol Res
2015;41(3):350-7.

3. Vitale SG, Padula F, Gulina FA. Management of uterine fibroids in
pregnancy: recent trends. Curr Opin Obstet Gynecol.
2015;27(6):432-7.

Summary of findings: Values presented as median (min, max) or N(column %).

Factor Total respondents (N¼144) </¼6 fibroids removed (N¼96) >6 fibroids removed (N¼48) p-value

Fibroid characteristics
Number of fibroids 4.0 (1.0, 19.0) 2.5 (1.0, 6.0) 9.0 (7.0, 19.0)
Diameter of largest fibroid (cm) 5.5 (0.5, 24.6) 5.3 (0.5, 24.6) 6.3 (2.1, 18.0) 0.045
Total weight of fibroids (grams) 151.5 (0.4, 2691.0) 90.6 (0.4, 1633.0) 313.0 (38.0, 2691.0) <0.001
Type of Myomectomy <0.001
Laparoscopic/Robotic 92 (63.9%) 71 (74.0%) 21 (43.8%)
Abdominal 52 (36.1%) 25 (26.0%) 27 (56.3%)
Fertility Outcome: pregnancy
after myomectomy?

<0.001

No 65 (45.1%) 28 (29.2%) 37 (77.1%)
Yes 79 (54.9%) 68 (70.8%) 11 (22.9%)
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4. Schuring AN, Garcia-Rocha GJ, Schlosser HW, et al. Perioperative
complications in conventional and microsurgical abdominal myomec-
tomy. Arch Gynecol Obstet 2011; 284(1):137-44.

5. Falcone T and Parker WH. Surgical management of leiomyomas for
fertility or uterine preservation. Obstet and Gynecol 2013;121(4):845-68.
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SURVEYOFATTITUDESTOWARDSUTERINETRANS-
PLANTATION AMONG REPRODUCTIVE-AGE US
WOMEN: A CROSS-SECTIONAL STUDY. L. Mo,a

M. Tran,a C. Sueldo,b C. Cortez,a C. M. Sueldo.c aDepartment
of Obstetrics and Gynecology, University of California San Francisco
Fresno, Fresno, CA; bOB-GYNDept, Univ. California San Francisco-Fresno,
Chair and Clinical Professor, Clovis, CA; cIVF Florida Reproductive Asso-
ciates, Margate, FL.

OBJECTIVE: Uterine transplant (UTx) is an experimental procedure that
may potentially benefit women with uterine factor infertility and several suc-
cessful live births have been reported in Sweden (Brannstrom, 2014), where
surrogacy is illegal. The present study aimed to clarify the views of reproduc-
tive age women (non-infertile) on UTx in the USA, where gestational surro-
gacy is currently an alternative for this subset of patients.

DESIGN: Descriptive cross-sectional survey study.
MATERIALS AND METHODS: A questionnaire was developed

regarding UTx vs Surrogacy in uterine factor infertility and distributed via
email, online posts and printed posters, distributed throughout a tertiary Uni-
versity Hospital setting during February to April, 2017. 154 responses were
recorded and 133 subjects were analyzed after exclusion of male respon-
dents, incomplete surveys, or women > 50 y/o. Of those 133 respondents,
79.6% were between 25-35 y/o and 63.9% worked in health care related
fields.

RESULTS: Respondents were grouped based on their initial response of
being in favor, not in favor or neutral towards UTx. There was no difference
in the 3 groups with respect to: age (p ¼ 0.40), ethnicity (p ¼ 0.41), number
of current children (p¼ 0.66), and desire for future children (p¼ 0.30). How-
ever, less than graduate degree education respondents were more likely to be
in favor of UTx compared to graduate degree education respondents (in
favor: 55.6% vs 25.4%; not in favor: 7.4% vs 29.2%; p ¼ 0.033 *), and
among those with a graduate degree there was a significant difference be-
tween those who worked in healthcare vs those who did not (in favor:
20.0% vs 47.6%; not in favor: 34.1% vs 9.5%; p ¼ 0.014 *).

Among women in favor of UTx, the most common reason was ‘‘I want to
go through the experience of labor and delivery’’(64.3%). 65.9% would
accept a uterus from any donor who wish to donate their uterus; and
75.6% would not mind receiving a uterus from a deceased donor when other
choices are not present. As for women against UTx, the most common reason
was ‘‘I am afraid of the possible effects that immunosuppressants may have
on me’’ (63.6%). Of all 133 respondents, 66.9% support surrogacy while
33.1% support having a child via a transplanted uterus.

CONCLUSIONS: Our results suggest that many US women of reproduc-
tive age feel that surrogacy is a preferred solution for uterine factor infertility,
while UTx, although experimental, may be considered as a potential alterna-
tive in the future. These attitudes were largely associated with the education
level, with those in the lower level more likely to be in favor of UTx. Future
studies may expand upon these initial findings, and should be considered in
the development of UTx as an option to surrogacy in treating uterine factor
infertility.

Reference:
1. Br€annstr€om M, Johannesson L, Bokstr€om H, et al. Livebirth after

uterus transplantation. Lancet. 2015 Feb 14;385(9968):607-16.
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DIRECT METHOTREXATE INJECTION INTO THE
GESTATIONAL SAC FOR NONTUBAL ECTOPIC PREG-
NANCY: A REVIEW OF EFFICACY AND OUTCOMES
FROM A SINGLE INSTITUTION. S. B. Gilbert,a

A. J. Polotsky,b R. Alvero.c aObstetrics andGynecology, University of Colorado
School of Medicine, Aurora, CO; bUniversity of Colorado, Aurora, CO; cOB
GYN/Division Reproductive Endocrinology and Infertility, Brown University,
Providence, RI.

OBJECTIVE: Nontubal ectopic pregnancies (NTEP), including cesarean
scar, cornual, interstitial and cervical pose a management challenge and a

high risk for surgical complications. Systemic methotrexate protocols are
associated with a high failure rate with up to 40% reported rate of surgical
interventions1. We sought to evaluate the outcomes and safety of conserva-
tive management of NTEP with direct methotrexate (MTX) injection into
the gestational sac.
DESIGN: Retrospective cohort at a tertiary hospital
MATERIALS AND METHODS: All cases of confirmed NTEP at the Uni-

versity of Colorado Hospital were retrospectively identified from 2012 to 2017.
Our institutional protocol consists of an ultrasound-guided direct injection of
MTX into the fetal pole (25mg) and surrounding gestational sac (25mg) and
a single dose systemic MTX (25mg) alone or combined with fetal intracardiac
injection of potassium chloride (KCl). All procedure were performed in the OR
suite under anesthesia with transvaginal ultrasound guidance with an 18 gauge
oocyte retrieval needle. The treatment protocol excluded patients with hemody-
namic instability, gestational age over 11 weeks, heavy vaginal or abdominal
bleeding or with contraindications to MTX. The treatment failure was defined
as a surgical procedure to treat the NTEP. Treatment related data were analyzed
with descriptive statistics and by NTEP type with Kruskal- Wallis H test,
including total operating time and days to negative serum HCG (human chori-
onic gonadotropin) after treatment.
RESULTS: Twelve women (age 34 + 5.6 yrs) with NTEP underwent direct

MTX injection (cesarean scar, n¼3; interstitial or cornual, n¼5; cervical, n¼4).
Mean estimated gestational agewas 7weeks and 3.5 days + 11 days. Use of KCl
for fetal cardiac activity was 66.7%. One patient required a laparoscopic inter-
vention due to hemodynamic instability, with the failure rate of 1/12 or 8.3% (a
double interstitial, hetero-ectopic pregnancy). There were no other major com-
plications. The time in the OR and patient exposure to anesthesia was minimal
and similar for all NTEP types (overall mean¼ 20 + 14 minutes, p¼0.37). The
average time to negative serum HCG varied was significantly longer for the ce-
sarean scar (82.5 + 26 days) and cervical NTEP (70.5+ 19 days) vs. interstitial or
corneal pregnancies (30.6+ 12.2 days, p ¼0.046).
CONCLUSIONS: Direct MTX injection into the gestational sac for the

treatment of NTEP is safe and effective with appropriate patient selection
and experienced providers. Resolution of serum HCG after treatment is var-
ied by type of NTEP and can be quite prolonged even in uncomplicated cases.
Understanding of this trend may prevent unwarranted repeat systemic MTX
administration.
Reference:
1. Hunt SP, Talmor A, Vollenhoven B. Management of non-tubal ectopic

pregnancies at a large tertiary hospital. Reproductive biomedicine on-
line 2016;33:79-84.
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UTERINE AUTO-TRANSPLANTATION IN THE NON-
HUMAN PRIMATE WITH PRESERVATION OF THE
UTERINE AND OVARIAN VASCULAR PEDICLES:
MODIFIED SURGICAL APPROACH. M. N. Han,a

E. Ramirez,b H. Ramirez,c L. Ruvalcaba.d aOBGYN, University of Califor-
nia, Los Angeles, Los Angeles, CA; bOBGYN, Community Memorial Hos-
pital, Oxnard, CA; cOBGYN, Uterine Transplant Inc, Pasadena, TX;
dOBGYN, Instituto Mexicano de Infertilidad, Zapopan (Guadalajara) Ja-
lisco, Mexico.

OBJECTIVE: To evaluate the technical feasibility of performing a uterine
auto-transplantation in the non-human primate using a modified surgical
technique while preserving the uterine and ovarian vascular pedicles.
DESIGN: Prospective, observational study
MATERIALSANDMETHODS: Eight (n¼8) female baboons at a primate

research facility underwent a uterine auto-transplant procedure with preser-
vation of the uterine and ovarian vascular pedicles. The uterine arteries were
separated from their amorphous tissue and skeletonized towards the internal
iliac arteries bilaterally. A segment of the internal iliac artery was removed
bilaterally along with both uterine arteries. Both ovarian veins were pre-
served to assist with the reperfusion of the uterine organ. Due to larger
vascular pedicles in one of the primates, the uterine arteries were separated
and re-attached directly via end-to-end anastomosis. In another baboon the
deep uterine vein was used as a vascular pedicle rather than the ovarian
vein on the left side due to adequate size and visualization.
RESULTS: Immediate tissue reperfusion occurred intraoperatively in five

of the animals, with slower perfusion in three of the animals. Average warm
ischemia time was 43.8 minutes while the average cold ischemia time was
174 minutes (2 hours, 54 minutes). Average total surgical timewas 5.9 hours.
All animals were sheltered into separate cages and monitored for behavior
changes and food and drink consumption. Three of the primates expired
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immediately post-operatively, two from severe dehydration and one from
gastric aspiration.

CONCLUSIONS: This pilot study describes a modified surgical approach
for uterine transplants in the non-human primate. This surgical technique
may be applicable to living and deceased donor uterine transplantation.

Supported by: Uterine Transplant Inc.

P-270 Tuesday, October 31, 2017

EFFICACY OF AN INTENSIVE ‘‘SURGICAL BOOT
CAMP’’ ON LAPAROSCOPIC SUTURING PERFOR-
MANCE AMONG REPRODUCTIVE ENDOCRINOLOGY
AND INFERTILITY (REI) FELLOWS. L. R. Goodman,a

N. Yoo,b S. Pfeifer,c R. T. Scott, Jr.,d D. Shah.e aIVI/RMA, Basking Ridge,
NJ; bSaint Peter’s University Hospital, New Brunswick, NJ; cWeill Cornell
Medical College, New York, NY; dREI, RMANJ, IVI RMA Global, Sidney
Kimmel Medical College, Thomas Jefferson University, Basking Ridge, NJ;
eReproductive Endocrinology and Infertility, University of Pennsylvania, Phila-
delphia, PA.

OBJECTIVE: To determine the efficacy of a two-day intensive surgical boot
camp in improving laparoscopic suturing performance among REI fellows.

DESIGN: Prospective comparison of REI fellow performance on struc-
tured laparoscopic suturing drills before and after two days of intensive
training using laparoscopic simulators.

MATERIALS AND METHODS: 41 REI fellows attended a national surgi-
cal skills boot camp in January 2017 focused on techniques in minimally inva-
sive reproductive surgery. The two-day course included a 15-minute lecture and
video demonstration of laparoscopic suturing and knot tying as well as a total of
60-minutes of guided practice using laparoscopic simulators (dry labs) and 90-
minutes of guided practice using cadaveric models (wet labs). Each fellow was
asked to perform three structured tasks modified from the Fundamentals of
Laparoscopic Suturing (FLS) curriculum, including: 1) placement of three
running stiches, 2) an extracorporeal (EC) knot, and 3) an intracorporeal (IC)
knot. Mean times for each fellow were compared before (pre-test) and after
the guided instruction (post-test) using paired t-tests.

RESULTS: All 41 fellows completed the pre-test; 3 fellows failed to com-
plete the post-test. The results of the timed tests are showed in Table 1 with
data presented as mean �standard deviation in minutes.

TABLE 1. Timed tasks in minutes

Task Pre-test (n¼41) Post-test (n¼38) Delta P-value

Running 4.3 +/- 1.7 2.8 +/- 1.5 -1.5 +/- 1.8 <0.01
EC knot 5.8 +/- 1.8 3.8 +/- 1.8 -2.0 +/- 1.6 <0.01
IC knot 7.9 +/- 2.9 4.9 +/- 2.6 -3.0 +/- 2.6 <0.01

CONCLUSIONS: Focused, short-term training using pelvic simulators
can improve laparoscopic suturing skill in REI fellows. Given inconsistent
and sometimes limited surgical training in REI fellowship programs, a surgi-
cal boot camp may provide a means by which fellows can obtain and retain
the requisite skill set for reproductive surgery.
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CURRENT SURGICAL EXPERIENCE AND DEFICITS
IN REPRODUCTIVE ENDOCRINOLOGY AND INFER-
TILITY TRAINING ACROSS FELLOWSHIPS IN THE
UNITED STATES. L. R. Goodman,a Z. Khan,b

J. M. Franasiak,c C. R. Juneau,a S. J. Morin,a S. A. Neal,a R. T. Scott, Jr.,d

J. M. Goldberg.e aRMANJ, Basking Ridge, NJ; bReproductive Endocrinology
& Infertility,MayoClinic, Rochester,MN; cRMANJ, Thomas JeffersonUniver-
sity, Basking Ridge, NJ; dREI, RMANJ, IVI RMA Global, Sidney Kimmel
Medical College, Thomas Jefferson University, Basking Ridge, NJ; eOb/Gyn,
Cleveland Clinic, Cleveland, OH.

OBJECTIVE: To quantify the interest, surgical volume and deficits in
reproductive surgery training according to recently graduated and current
REI fellows in the United States.
DESIGN: Initial and follow-up survey
MATERIALS ANDMETHODS: A survey was sent to all current REI fel-

lows (as of September 2016) and those that graduated in June 2016 (total n¼
158). Attitudes regarding reproductive surgery as well as quantitative assess-
ment of current training and desired surgical training was assessed and
analyzed with student t-test.
RESULTS: The survey response rate was 39.2% (62/158) and equally

distributed between first (n¼17), second (n¼ 18), third year fellows (n ¼
18), and first year attendings (n ¼ 9). Of respondents, 45% (28/62) desired
additional surgical training during fellowship, 53% (33/62) felt that it was
adequate and one fellow desired less surgical training. Participants were
asked to quantify the number of a specific procedure performed and how
many they felt they would need to feel adequately prepared to perform that
procedure independently outside of fellowship (Table 1). Training in abdom-
inal and hysteroscopic cases was felt to be adequate, but significant deficits in
surgical volume of laparoscopic and robotic cases were noted (Table 1). The
majority of fellows desired additional laparoscopic (55%) and robotic (52%)
surgical experience with only 23% reporting no desire for any additional sur-
gery. When asked about interest in method of additional training, 71% (44/
62) endorsed interest in a surgical ‘away-rotation’ and 32% (20/62) reported
an interest in an additional one-year surgical training program.

TABLE 1. Surgical experience, mean +/- SD

Surgery

Estimated
number

performed

Estimated
number
needed to

feel competent p-value

Tubal reversal 2.0 +/- 1.7 12.6 +/- 4.3 <0.01
Minimally invasive

myomectomy
3.2 +/- 2.3 18.4 +/- 9.4 <0.01

Open myomectomy 9.9 +/- 3.4 10.7 +/- 6.8 NS
Advanced laparoscopy 9.4 +/- 6.7 16.8 +/- 5.9 <0.01
Hysteroscopy 31.2 +/- 14.2 15.3 +/- 4.2 <0.01

CONCLUSIONS: However, there are perceived deficits in surgical expe-
rience in current fellowship training that may require fellows to seek addi-
tional surgical opportunities.

Subject surgery information

No. Weight (kg) Cold Ischemia Time Warm Ischemia Time Total time (hrs) Perfusion Complications Comments

1 12.8 3h 30min 2h 40min 7 Good Expired- dehydration None
2 14.5 3h 1h 50min 7.5 Good Expired- dehydration None
3 15.1 3h 20min 1h 30min 7.5 Slow Left leg weakness Neuropathy improved
4 15.7 3h 1h 6.5 Slow Left leg weakness Neuropathy improved
5 12.8 2h 30min 30min 5 Good None Deep uterine vein

anastomosed to
external iliac

6 15 2h 45min 45min 5.5 Slow Right leg weakness,
incision hematoma

None

7 15.3 3h 4min 27min 6 Good Expired- gastric
aspiration

None

8 17 2h 45min 11min 5 Good None End-to-end anastomosis
of uterine arteries
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FOLLICLE STIMULATINGHORMONE(FSH)REGULATES
CYTOSKELETAL PROTEIN EXPRESSION AND CELL
STRUCTURE DURING HUMAN GRANULOSA CELL
DIFFERENTIATION. S. Baumgarten,a E. Hobeika,b

N. Winston,c M. A. Fierro,b A. M. Zamah,d H. Scoccia,e C. Stocco.f aOb-
stetrics and Gynecology, Mayo Clinic, Rochester, MN; bDepartment of Ob-
stetrics and Gynecology, University of Illinois at Chicago, Chicago, IL;
cUniversity of Illinois at Chicago, Chicago, IL; dObstetrics and Gynecology,
University of Illinois at Chicago, Chicago, IL; eObstetrics and Gynecology,
University of Illinois, Chicago, IL; fUIC, Chicago, IL.

OBJECTIVE: To understand the mechanisms by which follicle stimu-
lating hormone (FSH) drives human granulosa cell differentiation during
ovarian follicle development.

DESIGN: Cumulus granulosa cells were collected from women undergo-
ing IVF for male factor infertility at the University of Illinois at Chicago
Fertility Center, and primary cultures of the cells were used for in vitro
studies of FSH action during granulosa cell differentiation.

MATERIALS AND METHODS: Cumulus cells were cultured in serum-
free and phenol red-free media for 24 hours before treatment with FSH or
no treatment (control) for 48 hours. Total RNAwas isolated, and microarray
analysis was conducted to assess global gene expression following the
various treatment conditions in 3 different patients. Cells from additional pa-
tients were cultured and immunofluorescence was used to evaluate the
expression, localization, and arrangement of cytoskeletal proteins in human
granulosa cells undergoing differentiation.

RESULTS: Microarray analysis revealed that FSH regulates the expres-
sion of over 850 genes in human granulosa cells, including genes encoding
proteins that are crucial for cholesterol metabolism, steroid hormone synthe-
sis, and proliferation. Interestingly, genes encoding proteins for all three
cytoskeletal filament types—microfilaments, intermediate filaments, and mi-
crotubules—were highly down-regulated by treatment with FSH. Tubulins,
which make up microtubules, keratin 18, a key component of intermediate
filaments, and actins, which make up microfilaments, were significantly
downregulated by 3-fold, 2.4-fold, and 3-fold, respectively, after FSH treat-
ment. Immunofluorescence staining of granulosa cells revealed that the
arrangement and morphology of actin filaments were significantly changed
after treatment with FSH for 48 hours. In untreated cells, actin filaments
were arranged in parallel uniformly throughout the cell; however, after treat-
ment with FSH, the actin filaments were bundled and unevenly distributed
throughout the cell.

CONCLUSIONS: In human granulosa cells, FSH stimulates the expres-
sion of key genes for cholesterol metabolism and steroid hormone synthesis.
At the same time, FSH significantly downregulates the expression of cyto-
skeletal genes and triggers a rearrangement of the cytoskeleton. The cyto-
skeletal changes elicited by FSH could allow for the changes in organelle
size and number necessary to support the enhanced steroidogenic capacity
of differentiated granulosa cells.

Supported by: This project was funded by the NIH grants R56HD086054
and R01HD057110 (CS). SCB was funded by NIH training grant
T32HL07692.
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SCREENING FOR PRE-DIABETES IN INFERTILE
WOMEN: HOW PREDICTIVE IS HEMOGLOBIN
A1C? A. Shapiro,a E. C. Holden,a,b P. G. McGovern,a,b

D. Alderson,a S. Morelli.a,b aObstetrics, Gynecology and
Women’s Health, Rutgers - New Jersey Medical School, Newark, NJ; bUni-
versity Reproductive Associates, Hasbrouck Heights, NJ.

OBJECTIVE: Identification of pre-diabetes (pre-DM) represents an
important intervention point for the prevention of diabetes (DM). The
prevalence of pre-DM among reproductive-age women in the US is about
18% and may be even greater in infertile women. Though the 2-hour
glucose tolerance test (2hGTT) is considered by many to be the gold stan-
dard for the diagnosis of pre-DM, multiple screening methods exist. The
objective of this study was to determine whether Hemoglobin A1C
(HbA1C) predicts pre-DM in a population of women with infertility
and/or recurrent pregnancy loss (RPL), when considering the 2hGTT as
the gold standard.

DESIGN: Retrospective chart review.

MATERIALS AND METHODS: Pre-DM was diagnosed by one of the
following: Fasting plasma glucose (FPG) 110-125 mg/dL, 2hGTT 140-199
mg/dL or Hemoglobin A1c (HbA1C) 5.7-6.4%. DM was defined as one of
the following: FPG R126 mg/dL, 2hGTT R200 mg/dL or HgbA1C
R6.5%. All patients presenting with infertility and/or RPL to a university-
affiliated reproductive endocrinology practice between ages 18-46 with a
2hGTT result were included. Patients with known diagnosis of DM or pre-
DM were excluded.
RESULTS: 242 patient charts were reviewed. The mean age was 33.7

years and mean BMI was 31.6. PCOS was diagnosed in 61% of our
study population. The prevalence of pre-DM and DM was 43% (95%
CI 36.7-49.5) and 3.7% (95% CI 1.7-6.9), respectively. 240 patients
had R1 screening test performed, of which 188 (78.3%) had both a
2hGTT and HgbA1C. Of those 188 patients, 104 (55.3%) were identi-
fied as having pre-DM. 69/104 (66%) patients with pre-DM would
have been missed with only a 2hGTT, and 6/104 (5.8%) would have
been missed with only a HbA1C. When using the 2hGTT as the
gold standard for the diagnosis of pre-DM, the sensitivity, specificity,
positive and negative predictive values of HgbA1C compared to
2hGTT was 70% (95% CI 45.7-88.1), 58.9% (95% CI 51.1-66.4),
16.9% (95% CI 9.5-26.7) and 94.3% (95% CI 88-97.9), respectively.
Cohen’s kappa coefficient for HgbA1C and 2hGTT was 12.1 (95%
CI 2.1-22.1).
CONCLUSIONS: Although a normal HbA1C was highly predictive of a

normal 2h-GTT, the two tests demonstrate poor agreement in the identi-
fication of pre-DM in women with infertility and/or RPL. The clinical
relevance of an elevated HbA1C in this population needs to be better
defined.
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EFFECTOFGONADOTROPHINRELEASINGHORMONE
AGONIST(GNRHA) - INDUCEDPSEUDOMENOPAUSEON
SERUM25-HYDROXYVITAMIND3LEVELANDHEALTH
RELATED QUALITY OF LIFE (HRQOL) IN
ENDOMETRIOSIS. S. M. Bhattacharya,a A. Basu,b B. Biswas.c aObstetrics
and Gynecology, S. C. Das Memorial Medical & Research Center, KPCMedical
College, Kolkata, India; bPathology,West Virginia University School ofMedicine,
Morgantown, WV; cObstetrics and Gynecology, Apollo Clinic, Kolkata, India.

OBJECTIVE: There are evidences that 25 hydroxy vitamin D3 (D3) suf-
ficiency is required for optimal health1 . Our objective was to study the ef-
fects of two doses of Gonadotrophin Releasing Hormone Analogue
(GnRHa) (Inj.Triptorelin)- induced pseudomenopause in endometriosis on
D3 level and Health related quality of life (HRQOL) (using Menopause
Rating Scale).
DESIGN: Open label prospective interventional study.
MATERIALS AND METHODS: Study was done in Kolkata, India be-

tween 01.10.13 to 31.1.15 after obtaining informed written consents and
ethical approval. Based on a pilot study, a sample size of 60 was estimated
to have 90% power and 95% confidence level with 2-sided test of signifi-
cance to detect a mean difference of 3 in the total HRQOL score (16�4.2
before v/s 19�5.8 after treatment). Following laparoscopic diagnosis and
fertility sparing surgery of endometriosis, 68 patients (age 17-37 years)
were studied and were given inj.GnRHa (two subcutaneous doses of injec-
tion Triptorelin, 3.75 mg, one month apart to induce pseudomenopause).
Serum D3 (ng/ml) level was measured twice - at baseline and one month af-
ter the second dose. HRQOL was assessed using the Menopause Rating
Scale (MRS) at the two time-points. For data analysis, paired t test was
done.
RESULTS: No significant change in D3 level was found after the two

doses. However, there were significant increases in the total MRS scores
(4.2, 95% CI ¼ 2.21, 4.21), along with increases in the psychological
(2.65, 95% CI¼ 1.67, 5.39) and urogenital (1.27, 95% CI¼ 0.46, 3.13) com-
ponents at the study end-point, demonstrating significant deterioration in
HRQOL.
CONCLUSIONS: GnRHa induced pseudomenopause in endometriosis

does not cause any significant change in D3 level but causes significant dete-
rioration in HRQOL. Studies are needed to assess the effects of GnRHa on
other systems involved in D3 homeostasis and effects of supplementation
of D3 in addition to calcium on HRQOL in those with hypovitaminosis D3.

CTRI registration no.- CTRI/2013/08/003927.
Reference:
1. Verbrugge H, Gielen E, Kilisen K et al. Who Should Receive Calcium

and Vitamin D Supplementation.Age Ageing. 2012; 41; 576-80
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TPO-AB COULD INCREASE MISCARRIAGE RATE OF
EUTHYROID IVF WOMEN. M. Cao. Reproductive Cen-
ter, Sun Yat-sen University, Guangzhou, Guangdong, China.

OBJECTIVE: The aim of this study is to explore the effect of
thyroid autoimmunity with positive antibody against antithyroperoxidase
(TPO-Ab) on pregnancy outcomes of euthyroid women undergo in vitro
fertilization-embryo transfer (IVF-ET) treatment.

DESIGN: This is a retrospective study conducted at a university affiliated
tertiary hospital.

MATERIALS AND METHODS: This study reviewed 6321 infertility
women who received IVF-ET treatment at Reproductive Center, Sun Yat-
sen University. Women met the following criteria were included in this study,
1) aged 20-35 years old, 2) with normal thyroid stimulation hormone levels,
3) not received treatment against thyroid dysfunction, 4) not complicated
with other autoimmunity diseases, 5) did not take any hormones or anti-coag-
ulation medications in recent 3 months. Women with TPO-Ab more than 60
IU/L were defined as antibody positive cases. Clinical data and pregnancy
outcomes of women with positive and negative TPO-Ab were compared.

RESULTS: The present study enrolled 1262 patients. Among them, 153
cases (12.1%) were found to have positive TPO-Ab, and the remaining
1109 cases with negative TPO-Ab. The maternal age, duration of infertility,
types of infertility, causes of infertility, basal FSH levels, basal LH levels,
anti-Mullerian hormone levels, antral follicle counts showed no significant
differences. Endometrial thickness on trigger day (11.5 � 2.5 vs. 11.6 �
2.1 mm), number of oocyte retrieval (8 vs. 9), number of embryos transferred
(2.2 vs. 2.2), implantation rate (25.5% vs. 26.9%), clinical pregnancy rate
(41.8% vs. 42.3%), and ectopic pregnancy rate (1.3% vs. 1.2%) between pa-
tients with or without TPO-Ab showed no statistical significances. However,
euthyroid patients with positive TPO-Ab had significantly higher proportion
of biochemical pregnancy rate (10.5% vs. 5.9%, P<0.05) and miscarriage
rate (15.0% vs. 8.7%, P<0.05) than those without. Logistic regression anal-
ysis demonstrated that the presence of positive TPO-Ab was an independent
risk factor of biochemical pregnancy (OR 2.53, 95% CI 1.37-2.97, P<0.05)
and miscarriage (OR 3.02, 95% CI 1.62-3.87, P<0.01) for euthyroid women
underwent IVF-ET treatment.

CONCLUSIONS: TPO-Ab is an independent risk factor of the occurrence
of biochemical pregnancy and miscarriage of women undergo IVF. It is
necessary to screen thyroid autoimmunity of women undergo IVF, especially
those with repeated miscarriage.

References:
1. Medenica S, Nedeljkovic O, Radojevic N, et al. Thyroid dysfunction

and thyroid autoimmunity in euthyroid women in achieving fertility.
Eur Rev Med Pharmacol Sci. 2015, 19(6):977-87.

2. Huang C, Liang P, Diao L, et al. Thyroid Autoimmunity is Associated
with Decreased Cytotoxicity T Cells in Women with Repeated Implan-
tation Failure. Int J Environ Res Public Health. 2015, 12(9):10352-61.

3. Turhan Iyidir O, Konca Degertekin C, Sonmez C, et al. The effect of
thyroid autoimmunity on T-cell responses in early pregnancy. J Reprod
Immunol. 2015, 110:61-6.
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DETERMINATION OF THE OF OVULATION TIME:
CHARACTERIZATION AND EVALUATION OF HOR-
MONE LEVELS PREDICTION VALUE. E. Maman,a,b

A. Hourvitz,c,b M. Baum.d,b aIVF Unit and Reproduction
Lab, Sheba Medical Center, Ramat Gan, Israel; bIVF Unit, Herzelia Medical
Center, Herzliya, Israel; cIVF Unit and Reproduction Lab, Sheba Medical
Center, Ramt-Gan, Israel; dIVF Unit and Reproduction Lab, Sheba Medical
Center, Ramt-Gan, Israel, Ramat Gan, Israel.

OBJECTIVE: To assess the predictive value of estrogen and progesterone
levels in determining ovulation time.

DESIGN: An observational study that includes daily ultrasound and blood
tests for hormonal monitoring before and after ovulation

MATERIALS AND METHODS: Daily blood tests for hormone levels
(LH, Estrogen, and Progesterone) and transvaginal ultrasound scans docu-
menting follicle size, endometrial thickness and ovulation were measured
in healthy normo-ovulatory participants during a period of 3-6 months.
Referenced ovulation day (D0) was determined by documented LH surge

and the disappearance of the leading follicle. The following measures were
examined: sharp decrease in estrogen levels on D0 (>40% compared to
day before ovulation (D-1)), slight decrease in estrogen levels on D-1 (less
than 30% compared to two days before ovulation (D-2) and progesterone
levels on the D-1, D0 and the day after ovulation (D+1). Percentage of cor-
relation to the documented ovulation was calculated for each parameter. This
cohort study was approved by the institutional review board of the Herzliya
medical center and Informed consent was obtained from all participants
RESULTS: We present an interim analysis, including 49 participants. To-

tal of 215 cycles were followed, of them 53 cycles contained the required data
for ovulation determination. In 33 cases (62.3%), the leading follicle disap-
peared in the ultrasound at D0 and in 20 cases (37.7%) the corpus lutem was
observed at this time. Mean age was 31.0�4.4 years (range 22-40). Mean
BMIwas 21.9�3.3 years (range 17.4-29.4). Sharp decrease in estrogen levels
was observed in 81.1% of the cases (1018.8�420.6 pmol/l to 401.0�180.9
pmol/l, D-1 to day D0, respectively), slight decrease in estrogen levels was
observed in 61/1% of the cases (1440.7+516.4 pmol/l to 1018.8�420.6
pmol/l, D-2 to day D-1, respectively). Mean progesterone levels on D-1
was 3.3�0.7 nmol/l. The mean progesterone levels on D0 were 5.0+1.4
nmol/l and 11.2+3.5 nmol/l on day after ovulation (D+1) .
CONCLUSIONS: Increasing the number of parameters used to determine

the date of ovulation is important and can increase the accuracy in deter-
mining the exact date of ovulation. Moreover, appropriate algorithm based
on estradiol and progesterone monitoring may serve as alternative to ultra-
sound and LH monitoring for determining ovulation time. Using number
of parameters can lead to the development of more accurate easy-to-use
ovulation detection devices.
Reference:
1. Wilcox AJ, Weinberg CR, Baird DD, et al. timing of sexual in relation

to ovulationintercourse. N Engl J Med.
Supported by: EarlySense LTD
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INFERTILITY ASSOCIATED WITH ELEVATIONS IN
OVARIAN CANCER BIOMARKERS IN LATER
LIFE. N. C. Stentz,a N. C. Koelper,b M. D. Sammel,c

K. T. Barnhart,d O. L. Nicolais,d S. Senapati.e aReproductive
Endocrinology & Infertility, University of Pennsylvania, Philadelphia, PA;
bObstetrics and Gynecology, Center for Research on Reproduction and
Women’s Health, Perelman School of Medicine, UPENN, Philadelphia,
PA; cBiostatistics, Epidemiology and Informatics, Univ. of Pennsylvania,
Perelman School of Medicine, Philadelphia, PA; dUniversity of Pennsylva-
nia, Philadelphia, PA; eObstetrics & Gynecology, Reproductive Endocrino-
log, University of Pennsylvania, Philadelphia, PA.

OBJECTIVE: Infertility and ectopic pregnancy may be harbingers of dis-
ease in later life. The objective of this study was to evaluate the exposure of
infertility on development of ovarian cancer and variations in ovarian cancer
serum biomarker patterns later in in life.
DESIGN: Retrospective cohort study
MATERIALS ANDMETHODS: This study included women (age 55-74)

prospectively enrolled in the Prostate Lung, Colorectal, and Ovarian Cancer
screening trial from 1992-2001 and followed for health-related outcomes.
We examined the effect of infertility on ovarian cancer incidence and serum
ovarian cancer biomarker levels at study enrollment. Infertility subtypes
related to tubal dysfunction (endometriosis, ectopic pregnancy) were evalu-
ated as secondary exposures. Data were assessed for normality, variables
with skewed distribution were log transformed. Outcomes were analyzed us-
ing multivariable linear, logistic, and cox regression with stepwise backward
selection to adjust for relevant confounders.
RESULTS: Infertility history was available for 75,784 participants, serum

biomarker levels were available for 1,060 participants. Infertility was re-
ported in 14.23% (N¼151) of the biomarker sample, consistent with the total
population. Infertility was not associated with an increased risk of ovarian
cancer in the total population (HR 1.12, 95% CI 0.87, 1.45). Despite a com-
parable incidence of ovarian cancer, infertile participants had lower Spondin-
2,MMP7 andMIF and elevated IGF-2 (p<0.05). Endometriosis was reported
in 4.85% (N¼50) of the biomarker sample and 8.41% of the total population
(N¼6,087). Endometriosis was not associated with an increased risk of
ovarian cancer in the total population (HR 0.80, 95% CI 0.55, 1.18). Partic-
ipants with endometriosis had lower Spondin-2, MMP3, and OPN and
elevated HE-4 (p<0.05). Ectopic pregnancy was reported in 1.80% of the
biomarker sample, comparable with the total population. Participants with
a history of ectopic pregnancy in the total population had a trend towards
diminished risk of developing ovarian cancer (HR 0.33, 95% CI 0.11,
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1.03, p¼0.056). There were no associations between history of ectopic preg-
nancy and ovarian cancer biomarkers (p>0.05).

CONCLUSIONS: Despite remote exposure to infertility, marked fluctua-
tions in ovarian cancer biomarkers can be noted later in life. Prospective
studies are needed to identify the utility of these biomarkers for early
screening and detection of reproductive health-related outcomes.

Supported by: T32HD007440-20; 5K12HD001265; R01 HD076279;
Acknowledgement: The authors thank the National Cancer Institute for ac-
cess to NCI’s data collected by the PLCO Cancer Screening Trial. The state-
ments contained herein are solely those of the authors and do not represent or
imply concurrence or endorsement by the NCI.
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CAPN7 NEGATIVELY REGULATES EMBRYO ADHE-
SION VIA CLEAVING HOXA10. Q. Yan,a R. Jiang,b

C. Huang,c G. Yan,d H. Sun.a aNanjing Drum Tower Hospital,
Nanjing, China; bThe Affiliated Drum Tower Hospital of Nanj-
ing University, Nanjing, China; cThe Affiliated Drum Tower Hospital of
Nanjing University Medical School, Nanjing, China; dThe Drum Tower Hos-
pital, Nanjing, China.

OBJECTIVE: This assay aims to study the function of CAPN7 in embryo
adhesion.

DESIGN: Endometrial tissue samples were collected from fertile controls
(n¼14) and patients with Endometriosis (EMT) (n¼14).Mice uterus samples
of different pregnancy days were obtained. Protein were extracted to detect
expression levels of CAPN7. HEK293T cells, BeWo and Ishikawa cells
were used to investigate the molecular mechanism in vitro.

MATERIALS AND METHODS: Detection of CAPN7 expression in endo-
metriumof fertile controls,patientswith endometriosis and various pregnant stage
mouse uterus was performed through Western blotting. Association between
CAPN7 and HOXA10 was confirmed by co-immunoprecipitation, western blot-
ting and luciferase reporter assays. The effect of CAPN7-HOXA10 interaction on
embryo implantation was evaluated with BeWo spheroid attachment assay.

RESULTS: HomeobOXA10 (HOXA10), a key transcriptional factor, is
considered as a marker molecule in the window of embryo implantation by
regulating its downstream target gene ITGB3. In the endometrium of women
with endometriosis (EMT), HOXA10 expression is significantly decreased,
whichmight lead to the infertility of womenwith EMT. HOXA10-interacting
proteins induce embryo adherent effects, and the identification of new
HOXA10-binding partners may provide mechanistic insights into the regula-
tion of gene expression during embryo adhesion. We first demonstrated that
CAPN7 is a HOXA10-associated protein by Co-immunoprecipitation assay.
CAPN7 is a member of Calpians protein family, calcium-dependent cysteine,
which protein levels were revealed to be down-regulated in the mice uterus
on Day 4.5 of pregnancy, the window of mice embryo implantation. In vitro,
overexpression of CAPN7 in the Ishikawa cells decreased the BeWo spher-
oids adhesion by 60% (p<0.01); in vivo, enhanced expression of CAPN7
in the uterus of mice impaired the embryo implantation compared to the con-
trol groups (p<0.001). More importantly, we found that CAPN7 protein in
the endometrium from patients with endometriosis dramatically increased
compared with fertile controls (p<0.05). Secondly, enhanced CAPN7
expression in Ishikawa cells suppressed endogenous HOXA10 and its target
gene ITGB3 expression. Luciferase assay demonstrated that CAPN7 overex-
pression not only down-regulated ITGB3 transcription by 50% (p<0.05),
also decreased HOXA10 mediated ITGB3 transcription by 30% (p<0.05).
Finally, purified Flag-CAPN7 protein cleaved Myc-beads pull-downed
HOXA10 via cleavage assay in vitro. And calpains inhibitor ALLN could
reverse the cleaved effect of CAPN7 on HOXA10.

CONCLUSIONS: The association between CAPN7 and HOXA10 is
involved in the regulation of HOXA10-dependent transcription of endome-
trial genes, which contributes to impaired embryo adhesion.
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OBJECTIVE: Research is an integral part of training for board certifica-
tion in reproductive endocrinology and infertility (REI), but it is unknown
how many REI physicians conduct research after fellowship. The purpose
of the proposed study was to determine the frequency with which REIs are
doing research, their focus, and what areas of research are most important
to advance the specialty.
DESIGN: A questionnaire composed by the Society for REI (SREI) board

members was sent by email utilizing SurveyMonkey to board certified REIs.
MATERIALS AND METHODS: The following were ascertained: status

(past and current) and type of research (clinical, basic, translational), funding
by any agency (past and current), relevance to fellow thesis topics, publica-
tions, SREI funding, and topics of research grants to be considered for SREI
funding.
RESULTS: 19% of 730 board certified REIs, who are ASRM members,

responded. Approximately three-fourths of respondents are currently con-
ducting research, which is clinical in two-thirds, translational in one-quarter,
and basic in�10%. Two-thirds of all respondents have submitted an abstract
within the last year and two-thirds submitted a paper in the past three years.
40% of responding REIs have current research funding and 75% were ever
funded. One-third had an NIH grant and more than half served as the prin-
cipal investigator. Of interest, two-thirds had a basic science focused fellow
thesis, and nearly half of respondents work in a related area to their fellow-
ship thesis. The four most important areas considered for SREI funding
included infertility outcomes, implantation, preimplantation genetic
screening, and genetics.
CONCLUSIONS: In this sample of board certified REIs, research is

important, and the majority of respondents are performing research, which
is relevant to their fellowship thesis topic. Respondents want SREI to fund
research, the success of which should be judged by publications.
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THE SET PROTEIN PROMOTES ANDROGEN-
PRODUCTION IN TESTICULAR LEYDIG
CELLS. B. Zhang,a W. Xu,b J. Liu,c Y. Cui.d aReproduction,
State Key Laboratory of Reproductive Medicine, Clinical Cen-
ter of Reproductive Medicine, First Affil, Nanjing, China; bState Key Labo-
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First Affi, Nanjing, China; cJiangsu Province Hospital, Nanjing, China;
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ing Medical Univers, Nanjing, China.

OBJECTIVE: Approximately 40% of middle-aged men exhibit symptoms
of late-onset hypogonadism (LOH), also known as partial androgen defi-
ciency in the aging male. However, the mechanism of androgen deficiency
is still currently unclear. As shown in our previous studies, the SET (for
‘‘SE translocation’’) protein is expressed in testicular Leydig cells and
ovarian granule cells. This study was designed to investigate the effect of
the SET protein on androgen production in Leydig cells.
DESIGN: The AdCMV/SET and AdH1siRNA/SET adenoviruses were

individually transduced into a cultured mouse Leydig cell line (MLTC-1)
for with or without human chorionic gonadotropin (HCG) stimulation in vi-
tro.
MATERIALS ANDMETHODS: SET protein expression was assessed by

immunofluorescence, testosterone production was measured using a radio-
immunoassay (RIA), and STAR and P450c17 (SET proteins) expression
levels were detected using real-time PCR and Western blot analyses.
RESULTS: The SET protein was expressed in the cytoplasm and nucleus

of MLTC-1 cells. Testosterone production was significantly increased in
MLTC-1 cells over-expressing the SET protein compared with the control
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group (p<0.05), whereas testosterone production was significantly
decreased in the SET knockdown MLTC-1 cells (p<0.05). Consistent
with the testosterone levels, the expression levels of the steroidogenic acute
regulatory (StAR) and cytochrome P450c17a-hydroxylase (P450c17)
mRNAs and proteins synchronously changed according to the expression
level of the SET protein. Interestingly, the expression of the SET protein
was significantly increased in the MLTC-1 cells stimulated with 0.04 and
0.1 U/ml HCG. In MLTC-1 cells transduced with AdH1siRNA/SET and
concurrently stimulated with 0.1 U/ml HCG, both testosterone production
and StAR expression were significantly lower than in cells without SET
knockdown (p<0.05).

CONCLUSIONS: the SET protein participates in regulating testos-
terone production by increasing the expression of StAR and P450c17,
and it may be a downstream factors of the classic luteinizing hormone
(LH)/luteinizing hormone receptor (LHR) signaling pathway. This study
improves our understanding of the intracellular mechanism of testicular
steroidogenesis and the pathophysiological mechanism of LOH in the ag-
ing male.

Supported by: The study was supported by grants from the National Nat-
ural Science Foundation of China (81370754, 81170559, 81401173 and
31301182) and the Jiangsu Province Special Program of Medical Science
(BL2012009 and XK02200901-NG09).
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S-NITROSOGLUTATHIONE REDUCTASE (GSNOR)
DEFICIENCY IMPAIRS SPERMATOGENESIS DUE TO
SECONDARY HYPOGONADISM. T. A. Masterson,a

H. Arora,a J. Hare,b R. Ramasamy.b aUrology, University of
Miami, Miami, FL; bUniversity of Miami, Miami, FL.

OBJECTIVE: S-nitrosoglutathione reductase (GSNOR) catalyzes the
metabolism of S-nitrosoglutathione (GSNO). In GSNORKOmice, increased
levels of GSNO causes nitrosative stress. We tested the hypothesis that nitro-
sative stress similar to oxidative stress can affect spermatogenesis and semen
parameters.

DESIGN: Animal research study using genetic knock out mice
MATERIALS AND METHODS: We compared GSNOR KO (-/-) mice

to wild type (WT) adult mice after postnatal day 42 (n¼6 each group).
Adult (WT) mice were administered oral GSNO for 45 days (n¼4) and
intraperitoneal GSNO for 7 days (n¼3) to be able to replicate the findings
in the KO animal model. Testis histology and epididymal sperm concen-
tration and motility were compared among animals. Serum testosterone,
luteinizing hormone and follicle stimulating hormone was evaluated us-
ing ELISA.

RESULTS:We observed substantially smaller testes in GSNORKOmales
compared to WT (0.081 vs. 0.094g). We observed a �2-fold reduction in
epididymal sperm count in GSNOR KO males compared to WT males, indi-
cating that spermatogenesis was impaired, but not globally arrested (1802.75
vs. 1251.25 sperms). Histological analyses of GSNOR KO testes showed ev-
idence of degeneration of seminiferous tubules, overall reduction in post-
meiotic cells and disrupted spermatogenesis. GSNOR (-/-) KO mice have
decreased testosterone (44.8 vs. 292.3 ng/dl), decreased LH (0.032 vs 0.74
ng/ml), whereas normal levels of FSH (63.98 vs 77.93[MJM1] ng/ml)
when compared to WT mice. Administration of oral or IP GSNO results in
reduced levels of Testosterone (32.5 and 38.5ng/dl), LH with maintained
FSH - indicating that the GSNOR KO animal model can be replicated easily.
Interestingly, co administration of hCG with GSNO rescues testosterone
levels (>1680).

CONCLUSIONS: This is the first study to demonstrate the association be-
tween nitrosylation and impaired spermatogenesis due to decreased LH and
testosterone production. We also convincingly demonstrate the reproduc-
ibility of the GSNOR (-/-) KO model with oral and IP administration of
GNSO. Additionally, administration of hCG recovers Testosterone levels,
suggesting exogenous GSNO leads to secondary hypogonadism and failure
of LH production
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ANALYSIS. T. Parikh,a B. Stolze,a J. Jonklaas,a

K. Welsh,b M. J. Hill,a L. S. Masika,c A. H. DeCherney,d
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OBJECTIVE: To establish and define the extent of diurnal fluctuations in
steroid concentrations that potentially necessitate strict adherence to time of
blood sample draw.
DESIGN: Prospective Observational Study
MATERIALS AND METHODS: Using micro high performance liquid

chromatography-tandem mass spectrometry (LC-MS/MS) analysis, we
developed a multi-steroid profile using a minimal venous sample volume
(0.1mL). Couplet (8AM and 8PM) measurements of steroid hormones
including Cortisone, Cortisol, Corticosterone, 11-Deoxycortisol, Andro-
stenedione, Testosterone, 17-OHP, and Progesterone, were collected under
standardized methods for 120 healthy males (M) and females (F). Patients
were recruited from a large research hospital. SPSS was used to perform
all statistical analyses. The normality of distribution of variables was tested
by the Kolmogorov-Smirnov test and steroid hormone profiles were non nor-
mally distributed and were analyzed with the paired Wilcoxon signed rank
test.
RESULTS: The normal diurnal 24-h rhythms of the participants were

confirmed by significant oscillation of all eight examined markers. The
following diurnal values were noted to be significant in both M and F: Corti-
sone, Cortisol, Corticosterone, 11 Deoxycortisol, Androstenedione, 17-OHP.
Testosteronewas only found to have significant diurnal variance inMwith no
significance found in F. Progesterone showed no significant difference in AM
and PM values for either groupsM or F and thus may provide an internal con-
trol, although measurements were randomly sampled. A validation cohort of
20 participants was subsequently analyzed to confirm the aforementioned
findings.
CONCLUSIONS: When diagnosing and monitoring endocrine disorders,

it is imperative to acknowledge the 24-h diurnal variation of the biochemical
steroid markers to ensure accurate and appropriate diagnosis and prevent pa-
tient mismanagement or delay in treatment. These findings utilizing highly
accurate LC-MS/MS testing demonstrate potential new ranges and the
importance of standardization of collection times with implement reference
intervals that are specific for the time of day.
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EARLY HCG LEVELS DIFFER SIGNIFICANTLY
IN DAY 3 VERSUS DAY 5 EMBRYO TRANSFERS
AND CAN PREDICT CLINICAL INTRAUTERINE
GESTATION AND SUBSEQUENT LIVE BIRTH
RATES. M. Pasternak,a N. Pereira,b R. Elias,c Z. Rosenwaks.d aCornell
Weill Medical College, New York, New York, NY; bThe Ronald O. Perelman
and Claudia Cohen Center fo, New York, NY; cWeill Cornell Medical Col-
lege, New York, NY; dThe Ronald O. Perelman and Claudia Cohen CRM,
Weill Cornell Medical College, NYC, NY.

OBJECTIVE: The primary objective of this study was to investigate
whether early hCG levels obtained on cycle day (CD) 24 and 26 differ in
day-3 versus day-5 fresh embryo transfer (ET); the secondary objective
was to determine the significance of these values in predicting clinical intra-
uterine pregnancy and live birth rate.
DESIGN: This is a retrospective study of patients who underwent IVF cy-

cles with subsequent fresh embryo transfer during a 2-year period (2014-
2015) at our institution.
MATERIALS AND METHODS: Demographics of patients undergoing

IVF-ET were recorded. The cohort was divided into day 3 and day 5 ET.
CD 24 and CD 26 hCG levels were compared using independent t-tests.
The predictive utility of CD 24 or CD 26 hCG for live birth was determined
by using chi-squared tests, as well as ROC and corresponding AUC calcula-
tions.
RESULTS: Of the 2063 patients who met criteria for the study, 936 were

found to have clinical intrauterine gestations, and 619 patients ultimately had
a live birth. Of these 619 patients, 398 underwent day 3 ET, and 221 under-
went day 5 ET. The mean patient age at the start of treatment was 35.97, and
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33.73 years respectively. CD 24 hCG was found to be significantly higher in
day 3 ET versus day 5 ET. Therewas no statistically significant difference for
CD 26 hCG levels. Positive CD 24 hCG levels had 88% sensitivity and 86%
specificity in predicting a live birth, and a positive Day 26 hCG had a 95%
sensitivity and 94% specificity in predicting a live birth. Additionally, pa-
tients with a day 5 ET who had a negative hCG on CD 24 had a 1.9 times
greater likelihood of having a live birth as compared to those with a day 3
ET and CD 24 negative hCG.

CONCLUSIONS: In patients seeking to achieve pregnancy through assis-
ted reproductive technology, hormonal levels are closely monitored. Both
day 3 and day 5 fresh ETafter IVF are routinely performed. At our institution,
we obtain CD 24 and 26 hCG levels in addition to the commonly obtained CD
28 level. The statistically significant difference between BHCG levels on CD
24 implies that in IVF cycles with fresh ET, embryos from day 3 ET may
implant earlier than those from day 5 ET. The non-significance between cycle
day 26 BHCG values suggests that by CD 26 the day 5 ET that have im-
planted have achieved similar hCG levels as the day 3 ET. Our data also
demonstrate that there is a strong correlation between positive hCG on CD
24 and 26, and subsequent live birth in both day 3 and day 5 ET. The ability
to more accurately predict the type of pregnancy and ultimate pregnancy
outcome at the earliest possible chronological time is beneficial to both the
medical team and the patient. Based upon these results, we may be more
equipped as a specialty to set expectations for pregnancy outcomes, thereby
managing and scheduling pregnancy monitoring in a more time and cost
effective manner.
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ASSESSMENT OF ANTI-MULLERIAN HORMONE
(AMH) LEVELS IN PREPUBERTAL CHILDREN: A
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RATING. F. AbdelHafez,a,b A. McPeak,c M. H. Hassan,d

T. H. Saleem.e aUniversity of British Coloumbia, Vancouver, BC, Canada;
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OBJECTIVE: AMH is a quantitative marker for ovarian reserve. It is in-
dependent of the classical endocrine fluctuations of the menstrual cycle.
The objective of the study was to determinewhether AMH levels could corre-
late with sex maturity rating (SMR) in a group of peripubertal elementary
school girls.

DESIGN: Cohort Study
MATERIALS AND METHODS: The study was conducted in a tertiary

care facility. Baseline blood sampling was obtained in 71 prepubertal healthy
elementary school girls from Upper Egypt. AMH was measured using a
commercially available kit (DSL Inc., Webster, TX, USA). SMR was based
on pubic hair and breast development rated from 1 (preadolescent) to 5
(Mature adult feminine).

A bivariate analysis was conducted between the explanatory variables of
age, weight, and SMR, with the primary outcome of AMH level. Spearman
rank correlation test was performed for age and weight, and the Kruskal-
Wallis test was used with SMR. In addition, the data was stratified by
SMR with categories 3 & 4 combined to ensure a suitable sample size in
each stratum. The correlation between age and AMH levels was then
analyzed in each stratum using the Spearman rank correlation test. All vari-
ables were considered for multivariable linear regression using stepwise
model selection in both the forward and backward direction. Akaike Infor-
mation Criterion was used in this analysis as a goodness of fit measure and
is associated with a p-value of 0.154. Statistical analysis was done using R
software version 3.2.2 (R Foundation for Statistical Computing, Vienna,
Austria).

RESULTS: Seventy-one observations were included in this analysis with a
mean age of 9.31� 1.80 ys. The mean weight was found to be 28.87 � 7.45
kgs, and the mean AMH level was 2.05� 0.52 ng/ml. Of the 71 observations,
15(21%) had an SMR of 1, 26 (37%) had an SMR of 2, 26 (37%) had an SMR
of 3, and 4 (6%) had an SMR of 4. With the simple bivariate analysis, no sig-
nificant associations were observed between age, weight, SMR and AMH
level. Upon stratifying the analysis by SMR, a significant correlation was
found between age and AMH within the SMR 3&4(rho ¼ -0.4194, p ¼
0.02106). When considering all variables for regression it was found that
the model that best fit was comprised of only an intercept term. Age, weight
and SMR were not included in the final regression model.

CONCLUSIONS: Given the fact that AMH correlates with a relatively
advanced stage of maturation (SMR 3&4), this could be reflective of modest
late AMH prepubertal peaks in this population of girls. The proportionate as-
sociation of AMH with breast development -reflective of the gonadotropins
and steroidogenic functions- supports its role as a marker of ovarian function
in young females.
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OBJECTIVE: To assess the effects of overweight (25<BMI<30) and
obesity (BMI>30) on reproductive hormones in men at reproductive age.
DESIGN: A systematic search was conducted using MEDLINE/PubMed,

SJU discover and Google Scholar to identify all relevant studies published up
to 2017 (April). Participants were men from IVF/male infertility clinics and
general population. The outcomemeasures were serum levels of testosterone,
follicle stimulating hormone (FSH), luteinizing hormone (LH), sex hormone-
binding globulin (SHBG), and estradiol.
MATERIALS AND METHODS: Each reproductive hormone was evalu-

ated separately and independently. The study groups were stratified and
compared according to body mass index (BMI) categories based on WHO
classification - Normal, Overweight (OW), and Obese (OB). Subgroup anal-
ysis included population type - infertile men versus fertile men.
RESULTS: Meta-analysis included a total of 8 studies, involving 3,757

subjects. Serum FSH showed no significant decline in OW men and OB
men compared to normal weight. Serum LH showed a significant decline
in OW men (MD -0.20 IU/L, 95%CI [-0.38, -0.02, P¼0.03], I2¼ 0%) but
not in obese men (MD -0.02 IU/L, 95%CI [-0.32, 0.29], I2¼0%) when
compared with normal BMI men. Overall, the pooled estimates indicated
that total testosterone was significantly lower in both OW (MD -1.66
nmol/L, 95%CI [-2.24, -1.08], P<0.001, I2¼68%) and OB (MD -4.19
nmol/L, 95%CI [-6.26, -2.11], P<0.001, I2¼83%), and the magnitude of
the effect size was higher in OB than OWmen. Similar results were obtained
for SHBG. SHBG significantly declined in both OW (MD -6.15 nmol/l, 95%
CI [-7.28, -5.01], P<0.001, I2¼71%) and obese men (MD -13.90 nmol/l,
95%CI [-17.70, -10.11], P<0.001, I2¼75%), as compared to men with
normal BMI. There was no effect observed on serum estradiol for both
OW men (MD 0.00 nmol/L, 95%CI [-0.00, 0.01], I2¼60%) and OB men
(MD 0.00 nmol/L, 95%CI [-0.01, 0.01], I2¼58%), when compared to men
with normal BMI. The pooled effect estimates were not materially affected
by the study population (infertile vs. fertile men). Nevertheless, estradiol
levels in infertile men were lower than fertile men (P¼0.01)].
CONCLUSIONS: Pooled results from evaluated studies suggest that BMI

negatively affects reproductive hormone levels in men. Despite the observed
effects, the magnitude of change for serum testosterone and SHBGwas small
in both OWand OB men, indicating the need to elucidate the clinical signif-
icance of the estimated pooled effect.
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PROGESTERONE CONCENTRATIONS: HOW CAN
DIFFERENT IMMUNOASSAY PLATFORMS & DHEA
AFFECT OUR MEASUREMENTS? J. Rubin,a

S. Roper,b M. Ali,b P. Jariwala,c M. Sonilal,c

W. E. Gibbons,a S. Devaraj,b P. W. Zarutskie.a aObstetrics and Gynecology,
Baylor College of Medicine, Houston, TX; bPathology and Immunology,
Baylor College of Medicine, Houston, TX; cPathology and Immunology,
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OBJECTIVE: To compare low-level progesterone (P) measurements on
the Siemens ADVIA Centaur (SAC) and Abbott Architect (AA) to the
gold standard of tandem mass spectrometry (LC-MS/MS) and to determine
how the supplement DHEA causes immunoassay interference using the
SAC and AA platforms.
DESIGN: Prospective compilation of serum P samples collected from pa-

tients undergoing in vitro fertilization (IVF) at an academic assisted repro-
ductive technology center.
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MATERIALS AND METHODS: Twenty-eight women undergoing IVF
had P samples collected on the day of ovulation trigger. All P samples
were analyzed at the Texas Children’s Hospital Clinical Chemistry Labora-
tory using both the SAC and AA platforms. A subset of these samples was
also analyzed using LC-MS/MS. Next, serum pools of low-level P were
spiked with ‘‘low DHEA’’ (5 ug/mL) or ‘‘high DHEA’’ (20 ug/mL) concen-
trations to test the effect of DHEA levels on P measured by the SAC and
AA platforms.

RESULTS: P samples analyzed using both the SAC and AA platforms
showed a range of 0.4-2.2 ng/mL (mean 1.24) and 0.3-2.0 ng/mL (mean
0.96), respectively. Deming regression showed a 24.68% bias of the SAC
P results compared to AA P results. Subset analysis of 10 random samples
showed elevated P values with both immunoassay platforms compared to
LC-MS/MS, with a bias of 18.84% on the SAC and 4.69% on the AA. In
DHEA altered P pools, the ‘‘low DHEA’’ and ‘‘high DHEA’’ groups showed
an 8% and 83.3% increase on the SAC and only a 5% and 7% decrease on the
AA, respectively.

CONCLUSIONS: LC-MS/MS is the gold standard for steroid hormone
measurement, but this application is limited due to cost, technical
complexity, reagent availability, and turnaround time. These data, however,
demonstrate that more conventional steroid measurement utilizing immuno-
assay platforms have their own limitations, such as antibody specificity, that
must be considered when making IVF clinical decisions. Specifically, the
SAC produced a significantly increased bias in P levels compared to the
AA. The AA could thus represent a more ideal platform for clinical applica-
tion in IVF. Clinicians should be aware of the platform in use and their unique
limitations that can affect IVF decision-making. These data show that
DHEA, a common supplement for poor IVF responders, interferes with P im-
munoassays. This highlights the potential influence of supplements on ste-
roid hormone immunoassays and the importance of physician knowledge
regarding their use in patients.
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YOUNG INFERTILE WOMEN WITH BLOOD TYPE O
HAD A HIGHER PREVALENCE OF DIMINISHED
OVARIAN RESERVE. J. He,a L. Fang,b R. Zhang,c

Y. Yu,d Y. Li,a Y. Sun.e athe First Affiliated Hospital of Zhengz-
hou University, Zhengzhou, China; bThe First Affiliated Hospital of Zhengz-
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OBJECTIVE: The goal of this retrospective study was to explore the asso-
ciation between blood type and ovarian reserve.

DESIGN: A retrospective study.
MATERIALS AND METHODS: In this retrospective study, we analyzed

basic characteristic and blood type data from 23159 infertile Han women
who underwent IVF/ICSI treatment in the reproductive center of the First
Affiliated Hospital of Zhengzhou University between January 2011 and
August 2016. We divided the patients into the following two groups based
on their bFSH level: the DOR group (bFSH>10 IU/L) and non-DOR group
(bFSH%10 IU/L). We analyzed the distributions of basic symptoms and
different blood types within these two groups to investigate the association
between blood type and ovarian reserve.

RESULTS: Among the 23159 infertile Han women, younger patients (un-
der 35 years old) with blood type O had a higher prevalence of DOR; addi-
tionally, while the A antigen (blood type A and AB) was identified as a
protective factor for having DOR, similar results were not identified in pa-
tients with blood type B. In contrast, among patients over the age of 35 years,
no association was identified between blood type and ovarian reserve.

CONCLUSIONS: Young infertile women with blood type O had a higher
prevalence of DOR.

Supported by: This work was supported by the National Natural Science
Foundation of China for Young Scientists (81601253) and Clinical Funda-

mental Research Funds of Chinese Medical Association for Young Scientists
(16020160632). This work was also supported by an operating grant from the
National Natural Science Foundation of China (31471404) to Ying-Pu Sun
and grants from the Young Foundation of the First Affiliated Hospital of
Zhengzhou University to Lanlan Fang.
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OBJECTIVE: Women with unexplained infertility have a normal uterine
cavity, normal menstrual cycles and tubal patency. Despite normal results,
studies indicate that such women may have alterations in reproductive hor-
mones, suggestive of lower ovarian reserve. The primary objective of this
study is to compare the ovarian reserve and response of women with unex-
plained infertility to age-matched controls.
DESIGN: Cross-sectional study.
MATERIALS AND METHODS: Women under 37 years, with baseline

FSH less than 12 mIU/mL, AMH more than 1 ng/mL and antral follicle
counts (AFC) more than 5 undergoing fresh IVF-embryo transfer (ET) dur-
ing a 10-year period were assessed for inclusion. Women with a history of
poor ovarian reserve, PCOS, endometriomas, or oophorectomy were
excluded. Of those included, women with unexplained infertility were
compared to controls undergoing IVF for male factor infertility. Ovarian
reserve parameters were assessed by serum FSH and AMH levels (hormon-
al parameters) and AFC and ovarian volume (sonographic parameters).
Ovarian volume was calculated with the prolate ellipsoid formula
(0.523xLxHxW). Ovarian response was determined by stimulation dura-
tion, total gonadotropins, peak estradiol (E2), and total oocytes (primary
outcome). Multivariate regression was used for the primary outcome, con-
trolling for confounders.
RESULTS: 1556 women were included: 517 (33.2%) with unex-

plained infertility and 1039 (66.7%) controls. The mean age and BMI
of the groups were similar. Women with unexplained infertility had
higher baseline FSH (5.8�2.6 vs. 4.5�2.3 mIU/mL, P¼0.001) and
lower AMH than controls (2.7�1.4 vs. 3.4�2.7 ng/mL, P¼0.001),
though both hormonal parameters were within norms. Women with un-
explained infertility had lower AFCs (14.9�4.0 vs. 15.5�4.3; P¼0.01);
there was no difference in the ovarian volumes of the two groups.
Despite a similar stimulation duration, women with unexplained infer-
tility required more gonadotropins and had lower peak E2 levels. The
oocyte yield was also lower in the unexplained infertility group
(13.9�6.3 vs. 15.2�6.8; P¼0.001), with multivariate regression demon-
strating 6 fewer oocytes compared to controls (co-efficient 5.93; 95% CI
2.5-11.4; R2 0.73).
CONCLUSIONS: Women with unexplained infertility exhibit lower

ovarian reserve and ovarian response parameters compared to age-matched
controls, consistent with prior small-scale studies.

Comparison of baseline demographics, ovarian reserve and ovarian response

parameters (n¼1556)

Parameter

Unexplained
Infertility
(n¼517)

Control
(n¼1039) P

Age (years) 32.6 (�2.8) 32.5 (�3.2) 0.59
BMI (kg/m2) 23.0 (�4.3) 23.4 (�5.7) 0.18
Baseline FSH

(mIU/mL)
5.8 (�2.6) 4.5 (�2.3) <0.001

Baseline AMH
(ng/mL)

2.7 (�1.4) 3.4 (�2.7) <0.001

Baseline AFC 14.9 (�4.0) 15.5 (�4.3) 0.01
Ovarian volume (cm3) 6.2 (�3.2) 6.4 (�2.8) 0.74
Total stimulation days 9.4 (�2.0) 9.3 (�1.6) 0.30
Total gonadotropins

(IU)
2382.5 (�1205.7) 2106.3 (�911.1) <0.001

Peak E2 (pg/mL) 1929.1 (�811.1) 2042.8 (�850.6) 0.01
Total oocytes retrieved 13.9 (�6.3) 15.2 (�6.8) <0.001
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CHRONOLOGICAL AGE IS BETTER THAN PHYSIO-
LOGICAL AGE AT PREDICTING LIKELIHOOD OF
PRODUCING EUPLOID EMBRYOS. T. G. Nazem,a

L. Sekhon,a C. Hernandez-Nieto,a J. A. Lee,a C. Briton-Jones,a

A. B. Copperman,b D. E. Stein.c,d aReproductive Medicine Associates of
New York, New York, NY; bObstetrics and Gynecology, RMANY-Mount Si-
nai, New York, NY; cReproductive Endocrinology, Reproductive Medicine
Associates of New York, New York, NY; dOBGYN and Reproductive Sci-
ence, Icahn School of Medicine at Mount Sinai West, New York, NY.

OBJECTIVE: Transfer of a single euploid embryo results in high implan-
tation and low miscarriage rates as well as decreases the risk of multiple ges-
tations. In some cycles, not a single euploid embryo is produced. This study
aimed to compare the relative importance of factors contributing to the devel-
opment of at least one euploid embryo.

DESIGN: Retrospective
MATERIALS AND METHODS: Patients who underwent IVF cycles

from 2012-2017 were included. Oocyte donation cycles were excluded. Tro-
phectoderm biopsy and pre-implantation genetic testing (PGT) were per-
formed on all embryos. Patient age, BMI, ovarian reserve testing, peak
estradiol (E2) and progesterone (P4), number of oocytes retrieved, number
of 2PN, cleavage and blastocyst embryos, and number of embryos biopsied
were recorded. Data was analyzed using a student’s t-test and logistic regres-
sion.

RESULTS: A total of 2452 IVF cycles were performed, of which 1859 re-
sulted in a euploid embryo and 593 resulted in no embryos suitable for trans-
fer. Patients who achieved a euploid embryo were younger (36.1 � 3.9 vs.
39.8� 3.5, p< .01), had a lower FSH (6.3� 3.0 vs. 7.1� 3.7, p< .01), higher
AMH (3.6� 4.2 vs. 2.0� 3.3, p< .01) and higher antral follicle count (12.8�
6.5 vs. 8.6 � 4.7, p< .01) than those with no euploid embryos. There was a
difference in the number of embryos available for biopsy between groups.
The chance of obtaining a euploid embryo was increased almost two-fold
for every additional embryo that developed to blastocyst stage (95% CI
1.5-2.0). Collectively, for every additional year of age there was an 18%
decrease in likelihood of having a euploid embryo (95% CI 0.8-0.9). Given
the curvilinear nature of the model, the relative odds of obtaining a euploid
embryo diminishes multiplicatively with advancing age. The logistic regres-
sion equation below most accurately predicts likelihood of euploidy:

‘‘lnpYi¼EuploidXi1-p(Yi¼EuploidjXi) ¼ 6.96 + -0.2 (oocyte age) +
-7.9̂ 10-6 (total gonadotropin dose) + -0.0005 (Peak E2) + 0.04 (Peak
P4) +0.005 (FSH) + -0.02 (AMH) + 0.04 (Antral follicle count) + -0.004 (Oo-
cytes Retrieved) + 0.006 (2PN) + -0.02 (Cleavage Stage Embryos) + -0.04
(Blastocyst Count) + 0.5 (Blastocysts Biopsied) + 0.3 (SGD testing)’’

CONCLUSIONS: PGT provides precise genomic information that allows
providers to better counsel and care for patients. The study demonstrated that
while on average there is an 18% annual decreased odds of creating at least
one euploid embryo per cycle, the slope of this relationship changes from
horizontal in a woman’s twenties to nearly vertical in her forties. Maternal
age is a better predictor of obtaining a euploid embryo than ovarian reserve
markers.
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THE INCIDENCE OF MOSAICISM IS NOT ASSOCI-
ATEDWITH ADVANCEDMATERNAL AGEOR DIMIN-
ISHED OVARIAN RESERVE. L. Sekhon,a J. Feuerstein,b

T. G. Nazem,c C. Briton-Jones,d J. A. Lee,d L. Grunfeld,d

A. B. Copperman.e aReproductive Medicine Associates New York, New
York, NY; bTouro College of Osteopathic Medicine, New City, NY; cRMA
of New York, New York, NY; dReproductive Medicine Associates of New
York, New York, NY; eObstetrics and Gynecology, RMANY-Mount Sinai,
New York, NY.

OBJECTIVE: Targeted next generation sequencing (NGS) is now utilized
for embryonic aneuploidy screening. The increased resolution of NGS pre-
sents the opportunity to detect mosacism.While a direct relationship between
advanced maternal age and aneuploidy is well established, the data linking
ovarian age and mosaicism is limited. Although mosaicism results from
mitotic errors, advanced ovarian age could theoretically hinder the proper
segregation of chromosomes via defects in cohesion molecules and microtu-
bules. The study evaluated whether there is an association between mosai-
cism and either advanced maternal age or diminished ovarian reserve.
DESIGN: Retrospective, observational study
MATERIALS AND METHODS: The study included patients undergoing

freeze-all autologous IVF cycles with targeted NGS for preimplantation ge-
netic testing (PGT) from 2016 to 2017. Trophectoderm cells underwent bi-
opsy and aneuploidy screening. Patients were stratified by age as
suggested by the Society for Assisted Reproductive Technology (SART).
Chi-square test and binary and linear logistic regression analysis were used.
RESULTS: A total of 315 patients had 1809 blastocysts screened for aneu-

ploidy with targeted NGS, with a 9.4% (n¼170) rate of mosaicism. There
was no significant difference in the rate of mosaicism according to patient
age (x2¼8.58, p¼0.072) (Table 1). The odds of mosaicism was not modified
bymaternal age (OR 0.98 [95%CI 0.9-1.1], p¼0.63), AMH (OR 1.0 [95%CI
0.99-1.02], p¼0.7, basal antral follicle count (BAFC) (OR 1.01 [95% CI 0.9-
1.06], p¼0.6) or BMI (OR 0.96 [95% CI 0.9-1.04], p¼0.3. The likelihood of
mosaicism increased with the number of blastocysts biopsied (OR 1.4 [95%
CI 1.2-1.6], p<0.0001).

Table 1. Mosaicism rate according to SARTAge Groups

NGS
(N¼315)

A: <35
(N¼114)

B: 35-37
(N¼82)

C: 38-40
(N¼83)

D: 41-42
(N¼29)

E: >42
(N¼7) P-value

Embryos
Biopsied
(N¼1809)

9.7%
(79/818)

12.3%
(57/460)

6.1%
(24/395)

8.7%
(10/115)

0.0%
(0/21)

0.0723

CONCLUSIONS: This study showed no correlation between the inci-
dence of embryonic mosaicism and patient age or ovarian reserve. Unlike
meiotically derived aneuploidy, mosaicism arises from impaired mitotic
chromosome segregation which does not appear to increase with ovarian
age. While mosaicism is acknowledged to be a pathological phenomenon
arising during preimplantation embryonic development- until recently, pre-
disposing factors and the precise frequency with which it occurs could not
be studied. With increased use of NGS for PGT, future studies will allow
deeper investigation into clinical, treatment and patient factors that are corre-
lated with the occurrence of mosaicism.
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CYCLE DAY 2 IGF-1 LEVELS ARE PREDICTIVE OF
NEGATIVE PREGNANCY OUTCOME IN POOR
RESPONDERS. J. Lekovich,a L. Man,a C. Canon,b

N. Pereira,a D. James.a aThe Ronald O. Perelman and Claudia
Cohen CRM,Weill Cornell Medicine, New York, NY; bObstetrics and Gyne-
cology, New York Presbyterian Hospital - Weill Cornell Medicine, New
York, NY.

OBJECTIVE: Follicle stimulating hormone (FSH) requires IGF-1
signaling for follicular growth and maturation. Only a small proportion of
antral follicles (or none) develops during controlled ovarian hyperstimulation
(COH) in poor responders despite administration high doses of FSH. Chronic
relative elevation of IGF-1 leads to receptor resistance and decreased IGF
signaling in the ovary. We sought to investigate if serum IGF-1 levels on cy-
cle day 2 (CD2) correlate with response to COH and if they can be predictive
of a IVF cycle outcome.
DESIGN: Retrospective cohort.
MATERIALS AND METHODS: All women between 21-41 years-old

with body mass index (BMI) between 18-30kg/m2 who have undergone in
vitro fertilization (IVF) without estrogen patch or oral contraceptive pill
pre-treatment at our institution between 2013 and 2015 were included.
They were separated into 3 groups: poor responders (<5 oocytes retrieved),
normal responders (8-12 oocytes retrieved) and high responders (>18 oo-
cytes retrieved). Primary outcome: CD2 IGF1 serum levels, Anti-Mullerian
Hormone (AMH), antral follicle count (AFC). ROC curve was used to deter-
mine sensitivity/specificity of CD2 IGF1 serum levels in regards to negative
pregnancy outcome.
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RESULTS: 167 patients met inclusion criteria. There were no significant
differences in the baseline demographics (age, body mass index, gravidity)
between the groups (Table). CD2 IGF1 serum levels were significantly higher
in poor responders when compared with normal and high responders
(P<0.001). AMH, AFC and number of retrieved oocytes were significantly
lower in the poor responder group (Table). CD2 IGF1 level >70 ng/mL in
poor responder group had 85% sensitivity and 80% specificity for a negative
pregnancy outcomewith AUC 0.9, but only 21.5% sensitivity in normal/high
responders (AUC ¼ 0.49).

CONCLUSIONS: CD2 IGF-1 serum levels are significantly higher in poor
responders then in normal and high responders, possibly causing ovarian
resistance to IGF1 and diminished IGF-1 signaling otherwise required for
follicular growth. There is a strong predictability of CD2 IGF-1 serum levels
for a negative pregnancy outcome in poor responders.
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ANTRAL FOLLICLE COUNT MEASURED AFTER
PITUITARY SUPPRESSION AS PREDICTOR OF SUB-
OPTIMAL OVARIAN RESPONSE AND CUMULATIVE
LIVE BIRTH: A REVIEW OF 1542 LONG PROTOCOL
IVF / ICSI CYCLES. S. Peralta,a R. Solernou,a F. Fabregues,a

A. Minarro,b B. Puerto,a J. Penarrubia,a G. Casals,a M. Creus,a

D. Manau,a A. Borras,a E. Vidal.a aInstitut Clinic of Gynecology Obstetrics
and Neonatology (ICGON), Hospital Clinic, Barcelona, Spain; bDeparta-
ment de Genetica, Microbiologia i Estadistica, Universitat de Barcelona,
Barcelona, Spain.

OBJECTIVE: To investigate the usefulness of Antral Follicle Count
measured after pituitary suppression with GnRH agonist (AFCaps) as predic-
tor of non-extreme ovarian response (sub-optimal and normal response) and
cumulative live birth (CLB) in assisted reproduction cycles.

DESIGN: Retrospective cohort study including 1542 infertile women
attending their first IVF/ICSI and following a long GnRH-agonist protocol.
Only women who either delivered a baby or used all the cryopreserved em-
bryos were included.

MATERIALS AND METHODS: Cycles were divided according to the
following ovarian response categories: poor (% 3 oocytes or cycle cancella-
tion), sub-optimal (4-9 oocytes), normal (10-15 oocytes) and high (>15 oo-
cytes). CLB was defined as the delivery of a live born in the fresh or in the
subsequent frozen-thawed cycles (only the first delivery was considered in
the analysis). The predictive accuracy of AFCaps for the different categories
of ovarian response and for CLBwas evaluated calculating the area under the
receiver operating characteristic curve (AUC-ROC) and was compared with
AUC-ROC of other predictors of ovarian response and live birth (age, ba-
salFSH, body mass index (BMI) and duration of infertility)

RESULTS: According to the predefined ovarian response categories: 312
cycles were classified as poor (20,2%), 688 as sub-optimal (44,6%), 415 as
normal (26,9%) and 127 as high (8,2%). AFCaps was a good predictor of
extreme response: AUC-ROC for poor response¼0,85(95%CI 0,82-0,87)
and for high response¼0,79 (95%CI 0,75-0,82), these AUC-ROC were sta-

tistically higher than those calculated for the other parameters of ovarian
response. AFCaps showed a fair accuracy in the prediction of normal
response AUC 0,70(95%CI 0,68-0,73), too statistically higher than for other
parameters. AFCaps failed in the prediction of sub-optimal response
0,52(95%IC 0,49-0,55)without differences with the other parameters. A total
of 542 women achieved at least one live birth (34,5%). Regarding the like-
hood of cumulative live birth, AFCaps showed a modest accuracy AUC-
ROC 0,67 (95%CI 0,64-0,69) similar to age 0,66 (95%CI 0,63-0,68) but sta-
tistically higher than BasalFSH (0,57), BMI (0,51) and duration of infertility
(0,53)
CONCLUSIONS: AFCaps is not a good predictor of non-extreme ovarian

response (sub-optimal and normal response) and has a modest accuracy in
prediction of cumulative live birth, not higher than age.
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THE ROLE OF A KINASE ANCHORING PROTEIN 13
(AKAP13) IN OVARIAN HIPPO SIGNALING. O. Yin,a

J. Huang,a,b S. M. Ng,a J. Segars.c aGynecology and Obstetrics,
Johns Hopkins University School of Medicine, Baltimore, MD;
bCenter of Reproductive Medicine, First Affiliated Hospital of Sun Yat-sen
University, Guangdong, China; cDepartment of Gyn/OB, Johns
Hopkins School of Medicine, Baltimore, MD.

OBJECTIVE: Recent reports have suggested that ovarian follicle activa-
tion could be achieved through disruption of Hippo signaling in the ovary
by mechanical signaling (Hsueh et al. Endocr Rev 2015), possibly opening
new therapeutic options; however, the mechanism(s) involved are incom-
pletely understood. In stem cells, AKAP13 regulates the key Hippo targets
YAP/TAZ by promoting stress fiber formation (Ohgushi et al. Cell Stem
Cell 2015). Here we sought to explore whether AKAP13 was required for
Hippo signaling in the ovary using conditional deletion of the Akap13
gene targeted to murine granulosa cells.
DESIGN: Laboratory science
MATERIALS ANDMETHODS: An Akap13 conditional knockout (cKO)

was constructed with LoxP sites flanking exons 24-25 in the guanine nucle-
otide exchange factor (GEF) region of the Akap13 gene on chromosome 7
(Akap13 flox/flox) with Cre driver, Amhr2-Cre(Amhr2tm3(cre)Bhr). Litter-
mates lacking the Cre but with the floxed allele (Akap13 flox/flox; -/-)
were used as controls. cKO ovaries were assessed for deletion of Akap13 us-
ing PCR and ovary Akap13mRNA levels were determined using quantitative
real-time PCR (qPCR). For the mechanical fragmentation experiment, paired
ovaries from postnatal day 10 cKO and control mice were harvested, with the
treated ovary cut into 2 pieces and the contralateral control ovary left intact.
RNA was extracted after 4 hour culture and expression of Hippo pathway
genes measured by qPCR. Student’s t-tests were performed using statistical
Program R.
RESULTS: Recombination of Akap13 was observed in cKO ovaries and

postnatal day 10 cKO ovaries demonstrated a 52% reduction in Akap13
mRNA compared to that of floxed controls (p¼0.02). At baseline, cKO
ovaries had a 39% lower Sav1 (p¼0.03), 55% lower Taz (p¼0.04), and
95% higher Ccn2 (p¼0.02) expression compared to control ovaries. Frag-
mentation did not affect expression of Hippo genes Lats1, Sav1, Yap, or
Taz in cKO ovaries, but fragmented ovaries of control littermates showed a
43% decrease in Taz levels (p¼0.02). After fragmentation, Ccn2 levels
increased by 77% in cKO ovaries (p¼0.007) and 160% in control ovaries
(p¼0.02).
CONCLUSIONS: Selective depletion of Akap13 in the ovary affected

Hippo pathway gene expression and expression of the downstream growth
factor Ccn2. Furthermore, the growth-promoting effect of fragmentation
was attenuated in cKO ovaries, as measured by Ccn2 levels. These findings

Table.

Poor responders Normal responders High responders P

Age (years) 35.2 � 5.3 35.9 � 3.9 35.3 � 4.4 NS
BMI (kg/m2) 23.2 � 2.6 22.7 � 2.8 22.7 � 3 NS
Gravidity 1(0-1) 1(0-1) 1(0-1) NS
IGF1 on CD2 (ng/mL) 102.9 + 54.3 46.1 � 31.1 37.1 � 23.5 <0.001
FSH on CD2 (mIU/mL) 8.9 � 3.4 6.9 � 2.4 5.6 � 1.5 0.03
AMH (ng/mL) 0.8 � 0.6 1.4 � 0.7 2.9 � 1.6 0.02
AFC 4.3 � 2.6 9 � 3.6 20 � 7.4 <0.001
Number of harvested oocytes 3.4 � 1.2 10.3 � 2.6 24.8 � 5.3 <0.001
Intrauterine pregnancy per transfer 10 (27.8%) 30 (52.7%) 28 (53.8%) 0.02
Negative pregnancy outcome per transfer 21 (58.3%) 20 (35.1%) 18 (34.6%) 0.04
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suggest that Akap13 is associated with the ovarian Hippo pathway and could
be important for fragmentation-mediated follicle activation in the ovary.
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EFFECT OF GNRH AGONIST DOWNREGULATION
ON SERUM AMH LEVELS: A PROSPECTIVE
COHORT STUDY WITH REPEATED
MEASUREMENTS. P. Drakopoulos,a A. van de Vijver,a

J. Parra,a E. Anckaert,b J. Schiettecatte,b J. Smitz,a C. Blockeel,a

M. Hund,c W. Verhagen-Kamerbeek,c Y. He,c N. P. Polyzos,a

H. Tournaye.a aCenter for Reproductive Medicine, UZ Brussel, Brussels,
Belgium; bLaboratory of Hormonology and Tumour Markers, UZ Brussel,
Brussels, Belgium; cRoche Diagnostics International Ltd, Rotkreuz,
Switzerland.

OBJECTIVE: To investigate whether anti-M€ullerian hormone (AMH)
levels are affected by the administration of 14 days of pituitary downregula-
tion with a GnRH-agonist (0.1mg/0.1mL daily injections of triptorelin)
DESIGN: Prospective cohort study in a Centre for ReproductiveMedicine,

in a tertiary University Hospital
MATERIALS AND METHODS: 52 women aged between 18 and 43

years, who were considered normal ovarian responders and planned to un-
dergo ovarian stimulation for IVF/ICSI in a GnRH-agonist protocol, were
recruited between July 2015 and March 2016. Participants had three
visits. Visit 1 was on the day of GnRH-agonist treatment initiation (men-
strual cycle day 21�3); visit 2 and 3 were at 7 and 14 days after visit 1,
respectively. Blood samples were collected at all visits for evaluation of
serum AMH, FSH, LH, E2, and Progesterone. Samples at visit 1 were
taken before start of treatment. Samples were split in four aliquots,
measured in random order
RESULTS: Serum AMH levels significantly changed during GnRH-

agonist treatment following a V-shape from baseline to day 7 and day
14. Compared with baseline AMH (mean 1.65ng/mL, 95% CI: 0.06-
3.2ng/mL), serum AMH decreased by a mean of 0.27ng/mL (95% CI:
0.13-0.4ng/mL) on day 7, and increased by a mean of 0.29ng/mL (95%
CI: 0.17-0.45ng/mL) on day 14. Replicate testing of serum AMH in
four aliquots of the same sample showed excellent precision in all patient
samples collected at baseline (CV 1.3%), day 7 (CV 1.2%) and day 14 (CV
1.4%). The serum levels of LH, E2, and Progesterone decreased signifi-
cantly on day 14, compared with baseline. FSH serum levels were not
affected
CONCLUSIONS: GnRH-agonist downregulation has a clinically signifi-

cant effect on serum AMH levels. This effect is dependent on the duration
of GnRH-agonist treatment.Therefore, the serum AMH level should be
measured before start of GnRH-agonist downregulation, and not during
GnRH-agonist downregulation

Supported by: Unrestricted grant from Roche Diagnostics International
Ltd
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DOSERUMVITAMINDANDANTI-MULLERIANHOR-
MONE LEVELS CORRELATE IN REPRODUCTIVE-
AGE WOMEN? A. Shapiro,a,b S. Darmon,a D. H. Barad,a

N. Gleicher,a,c,d V. A. Kushnir.a,e aCenter for Human Reproduc-
tion, New York, NY; bRutgers New Jersey Medical School, Newark, NJ;
cRockefeller University, New York, NY; dMedical University Vienna,
Vienna, Austria; eWake Forest School of Medicine, Winston-Salem, NC.

OBJECTIVE: Previous studies have suggested a relationship between
serum 25 hydroxy-vitamin D (25OH-D) levels and ovarian reserve in repro-
ductive age women. We examined a large cohort of infertile women to deter-
mine whether 25OH-D levels are predictive of anti-Mullerian hormone
(AMH) levels.
DESIGN: Retrospective cohort study
MATERIALS ANDMETHODS: Baseline measurements of 25OH-D and

AMHwere available for 1,170 infertile women in our center’s electronic data
base. Patients were subdivide based on age into two groups (<38 years orR
38 years). To determine whether 25OH-D levels are predictive of AMH,
receiver operating characteristic (ROC) curves were created for three
different AMH threshold levels of 0.5, 1.0 and 5.0 ng/mL.
RESULTS: As expected, women 38 years and older had significantly

lower AMH level than women under the age of 38 (1.0 � 1.7 vs. 2.4 � 3.2
ng/mL; P< 0.0001). However, 25OH-D levels were similar for these groups
(35.2� 20.8 vs. 32.5� 16.4 ng/mL). Area under the curve (AUC) for women
in these age groups for each AMH threshold level is summarized in the table.
CONCLUSIONS: Vitamin D levels are not predictive of AMH levels at

any age. These findings in a large patient cohort dispute previous much
smaller studies which found a close relationship between Vitamin D and
ovarian reserve parameters. Moreover, they suggest that Vitamin D testing
and supplementation may not be useful in improving ovarian reserve prior
to fertility treatments.

Age <38 years
(AUC)

Age R 38 years
(AUC)

AMH 0.5 ng/mL 0.559 0.515
AMH 1.0 ng/mL 0.560 0.513
AMH 5.0 ng/mL 0.563 0.505
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IS DAY 3 FOLLICLE STIMULATING HORMONE (FSH)
USEFUL IN PATIENTS WITH NORMAL ANTIMUL-
LERIAN HORMONE (AMH) AND ANTRAL FOLLICLE
COUNT (AFC)? T. L. Jones, M. P. Purdy, Z. Khan,
J. L. Bleess, E. A. Stewart, C. Coddington, C. C. Shenoy. Reproductive
Endocrinology and Infertility, Mayo Clinic, Rochester, MN.

OBJECTIVE: Obtaining an early follicular phase serum FSH can be an
inconvenience to patients, lead to increased costs and delay infertility treat-
ments. The goal of this study was to determine the utility of the cycle day 3
FSH in patients with otherwise normal ovarian reserve tests.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: A review of patient’s records who un-

derwent IVF from 2012 to 2015 was performed. Subjects included in the
study had AMH levels R1 ng/ml and AFC R10. Cycle day 3 serum FSH
levels were categorized into three separate groups: high R10 IU/L,
normal >5 IU/L and< 10 IU/L, and low %5 IU/L. Subjects with an
elevated day 3 estradiol (R80 ng/mL) obtained at the time of FSH and
high responders (AMH R10 ng/ml and/or AFC R30) were excluded.
Baseline demographics and IVF cycle parameters and outcomes were
compared among the three groups using ANOVA and chi-square test
where applicable.

RESULTS: A total of 225 subjects were identified. The majority of the
subjects (91%) utilized a GnRH antagonist cycle, and type of cycle utilized
was not different based on FSH group (p¼0.84). Those in the high group
received a higher mean total dose of gonadotropins (3977 IU) compared to
the normal (3335 IU) and low groups (3746 IU) (p¼0.01). Comparison
among the three groups is presented in table 1.

Table 1. Comparison of three FSH groups

High (n¼36)
Normal
(n¼170)

Low
(n¼19) p value

Age 33.3 � 4.5 32.9 � 4.6 31.2 � 5.5 0.26
BMI 24 � 4 26 � 6 28 � 7 0.06
AMH 2.6 � 1.5 2.9 � 1.6 3.2 � 2.1 0.38
AFC 18 � 5 19 � 6 20 � 5 0.19
% started on

450 IU
13 (36%) 33 (19%) 7 (37%) 0.001*

Peak estradiol
(pg/ml)

2270 2553 2387 0.36

No. of follicles
recruited

17 � 10 22 � 9 25 � 10 0.01*

No. of oocytes
retrieved

15 � 8 18 � 9 21 � 8 0.02*

No. of 2PN
embryos

8 � 4 10 � 6 12 � 5 0.04*

Clinical
pregnancy
rate

13/25 (52%) 71/113 (63%) 3/6 (50%) 0.53

Live birth rate 10/25 (40%) 53/113 (47%) 2/6 (33%) 0.69

CONCLUSIONS: An isolated elevated cycle day 3 FSH was associ-
ated with decreased follicular development and lower oocyte yield
despite normal AMH and AFC. Although clinical pregnancy rate and
live birth rate were not different statistically when looking at a single
cycle, this may impact cumulative pregnancy rates and long term out-
comes for these patients. Based on the findings from this study, we
will continue to recommend a complete ovarian reserve evaluation to
determine the of optimal initial gonadotropin dose and properly counsel
patients on IVF outcomes.
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DOTUMORSUPPRESSORGENES (TSG) PLAYAROLE
IN DIMINISHED OVARIAN RESERVE
(DOR). A. Peyser,a S. L. Bristow,b O. Puig,c A. Pollock,d

A. Mills,e M. Niknazar,f A. Hershlag.a aHofstra Northwell
School of Medicine, Manhasset, NY; bNorthwell Health, Manhasset, NY;
cPhosphorus, Inc, New York, NJ; dR&D, Phosphorus, New York, NY; eCold
Spring Harbor Laboratory, Cold Spring Harbor, NY; fPhosphorus Inc., New
York, NY.

OBJECTIVE: TSGs play a cardinal role in controlling the cell cycle. If
DNA damage is detected, TSGsmay either help repair the damage ormediate
cell-cycle arrest or apoptosis. In a way, gametes are the natural corollary of
cancer cells, given their rapid rate of division. TSGs may play an important
part in regulating oogenesis. Mutations in TSGs could change the destiny of
oocytes, cause maturation arrest and apoptosis, thus reducing the total avail-
able pool of normal eggs available for reproduction. The objective of this
study is to determine whether females with DOR, have a higher incidence
of germline TSG mutations compared to controls.
DESIGN: Prospective case control
MATERIALS AND METHODS: Baseline anti-m€ullerian hormone

(AMH) and FSH (d3) levels were collected from subjects presenting at our
Center from August 2015 to February 2016. Subjects with AMH <1.1 ng/
ml were age-matched with controls. Targeted exome sequencing (Nimble-
gen/Illumina) of TSGs TP16, TP53, TP53BP1, TP63, TP73, RB1, BRCA1,
BRCA2 and CHD5 was performed on DNA extracted from blood. Reads
were aligned to hg19 (reference genome) and variants were called using
DRAGEN and GATK algorithms. Detected variants were analyzed individ-
ually or grouped by gene using the Chi Square test. Correction for multiple
hypothesis testing was applied. Statistical significance was defined at p< .05.
This study was IRB approved.
RESULTS: 72 DOR cases (mean age¼38.7 range 21-45, mean

AMH¼0.5�0.3, mean FSH¼11.7�12.5) and 48 age-matched controls
(mean age¼37.6 range 27-44, mean AMH¼4.1�3.0, mean FSH
¼7.1�2.2) were compared. Mutations of CHD5 (c.-140A>C), RB1
(c.1422-18delT, rs70651121) and TP53 (c.376-161A>G, rs75821853)
were found at significantly higher frequencies in cases compared to controls
(p¼< .05). In addition, 363 variants were detected in the DOR cases and not
present in the control group. The frequency of these variants was too low for
statistical analyses.
CONCLUSIONS: 1. DOR is associated with a high incidence of TSG var-

iants, especially within CHD5, P53 and RB1.
2. If confirmed by further studies, these, and perhaps other TSG variants

may serve as useful markers and/or predictors of DOR.
3. It is possible that variation in TSGs may provide an etiologic basis for

some, if not all, patients with DOR and other gamete and embryo abnormal-
ities.
Supported by: CooperSurgical, Inc
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IMPACT OF PRE AND POST LAPAROSCOPIC
OVARIAN TREATMENT ON OVARIAN RESERVE
WITH INFERTILE WOMEN : PROSPECTIVE
STUDY. M. Nagaki, F. Kawabe, Y. Kai, T. Utsunomiya.
St.Luke Clinic, Oita, Japan.

OBJECTIVE: We used laparoscopy to treat endometriosis and other
causes of infertility in women to help improve chances for pregnancy. In
2013, we conducted a retrospective analysis using anti- m€ullerian hormone
(AMH) serum to investigate the effects of laparoscopic treatment on ovaries.
The aim of this new study was to determine the impact of laparoscopic
ovarian treatment on ovarian reserve as measured by AMH in a prospective
analysis.
DESIGN: Prospective study
MATERIALSANDMETHODS: This study involved 357 infertile women

who received laparoscopic examination and treatment of ovaries prior to in-
vitro fertilization (IVF) treatment at St. Luke Clinic, between March 2013
and October 2016. The patients were divided into four groups according to
the kind of laparoscopy treatment conducted: 1) Ovarian drilling for polycy-
stic ovary syndrome (LOD) (n¼48); 2) Ethanol Sclerotherapy for chocolate
cyst of the ovary (ES) (n¼32); 3) Removal of ovarian endometriosis with
electrocautery (EC) (n¼213); and 4) No treatment to ovaries(some had lapa-
roscopic procedures on areas other than ovaries) (Control) (n¼64). From the
previous study, we found that AMH levels were higher during the follicle
phase than the luteal phase. Therefore, we measured AMH levels immedi-
ately prior to laparoscopic procedures, and during the follicle phase 2
days, 1 month, 3months, 6months post procedure. The AMH levels in the se-
rums among the four groups were compared pre and post laparoscopy. The
decreased ratio of AMH levels was evaluated [pre-operative AMH level]-
[post-operative AMH level] / pre-operative AMH level, and compared
among the four groups.
RESULTS: In all four groups, the mean AMH levels after laparoscopy

were significantly lower than before the laparoscopy (the mean AMH level
prior to laparoscopy, and 2 days, 1, 3, and 6 months post laparoscopy,
AMH levels: LOD: pre 9.4ng/ml and 7.1ng/ml, 5.6ng/ml, 5.4ng/ml, 6.1ng/
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ml; ES: pre 4.2ng/ml and 3.6ng/ml, 2.9ng/ml, 2.8ng/ml, 2.2ng/ml; EC: pre
3.4ng/ml and 2.9ng/ml, 2.5ng/ml, 2.8ng/ml, 2.7ng/ml; Control: pre 4.1ng/
ml and 3.8ng/ml, 3.1ng/ml, 3.3ng/ml, 2.7ng/ml). The mean decrease ratio
of the AMH levels 2 days post laparoscopy were significantly different be-
tween LOD and Control, and EC and Control (LOD: 23.5%, EC: 15.4%,
Control 5%; there was no significant difference between ES:16.1% and Con-
trol). There was no significant difference between the mean decrease ratio of
AMH levels at 1, 3, and 6 months post laparoscopy (1month; LOD: 38%, ES:
21.1%, EC: 13.5%, Control: 8%, 3month; LOD:34.6%, ES: 36.3%, EC:
8.9%, Control: 7.5%, 6month; LOD: 32.6%, ES:34.8%, EC: 6.2%, Control:
10.4%).

CONCLUSIONS: This study suggests that ovarian reservemay be reduced
after laparoscopy regardless of whether the laparoscopic treatment is to the
ovaries or only to the uterus. LOD, ES, EC appears to have little influence
on ovarian reserve.
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DOES OVARIAN RESERVE AFFECT FERTILITY
OUTCOMES OF IN VITRO FERTILIZATION CYCLES
FOLLOWING SINGLE IDEAL BLASTOCYST TRANS-
FERS ? J. Jayakumaran, C. Silva, B. K. Gangrade,
S. Patel. Center for Reproductive Medicine, Orlando, FL.

OBJECTIVE: It has been debated whether decreased ovarian reserve
reflect reduced oocyte quantity or quality. To answer this query, we evaluated
the influence of ovarian reserve on live birth rates (LBR) in In Vitro Fertiliza-
tion cycles (IVF). Women with ideal quality single blastocyst transfers were
studied, thereby bypassing the issue of quantity, leaving quality as the re-
maining variable.

DESIGN: Retrospective cohort study
MATERIALS ANDMETHODS:We reviewed data of women% 40 years

of age that underwent their first ideal quality single blastocyst transfer (grade
R 3BB) between Jan 2011 andMarch 2016, at a tertiary fertility center. Sub-
jects were included only once. Women were split into two cohorts based on
their ovarian reserve (Normal or diminished ovarian reserve (DOR): DOR if
basal FSH R 13 IU/L, AMH % 1.1, basal AFC % 8, and if dose of exoge-
nous gonadotropin stimulation used was> 75th percentile. Student t test and
Chi-square analysis were used to compare the cycle outcomes. LBRs were
correlated to ovarian reserve using binomial logistic regression analysis

RESULTS: Overall, 427 women were included in the study. In stratifying
the subjects by FSH < 13 (n¼ 392) to R 13 (n ¼ 35) there was statistical
significant difference in LBR (36.7%vs 17.1%, p ¼ 0.002) whereas clinical
pregnancy rates (49.7% vs 34.3%, p¼ 0.07) did not differ. In groups divided
by AMH > 1.1 (n¼ 338) to % 1.1 (n ¼ 89) the clinical pregnancy rates
(52.1% vs 34.8%, p¼ 0.003) and LBR (39.1% vs 20.2%), p ¼ 0.001) were
superior in the group with a higher AMH. On repeating analysis with AFC
> 8 (n¼ 295) to % 8 (n ¼ 132), the clinical pregnancy rates (54.6% vs
34.8%, p ¼ 0.0002) and LBR (39.7% vs 25%, p¼ 0.003) were superior in
the group with higher AFC. When analyzed by dose of gonadotropin stimu-
lation used (<2750 IU (n¼ 319) vsR 2750 IU (n¼ 108), clinical pregnancy
rates differed (51.4% vs 39.8%, p¼0.03) between groups, whereas LBRwere
similar (37% vs 29.6%, p¼ 0.16). Age adjusted binomial regression models
demonstrated a statistically significant positive association between LBR and
normal ovarian reserve (FSH < 13 Adjusted OR 2.61; 95% CI, 1.05 - 6.50,
p¼0.04. AMH > 1.1 AOR 2.43; 95% CI, 1.37 - 4.32, p¼0.002. AFC > 8
AOR 1.96; 95% CI, 1.23 - 3.12, p¼0.004). There was no significant associ-
ation between LBR and dose of exogenous gonadotropin stimulation used
(AOR 1.33; 95% CI, 0.83 - 2.15, p¼0.23).

CONCLUSIONS: Our findings suggest that ovarian reserve does affect
quality of the embryo and fertility outcomes when measured by FSH,
AMH and AFC but not by exogenous gonadotropin stimulation
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OVARIAN RESPONSE IN PATIENTS WITH DIMIN-
ISHED OVARIAN RESERVE VARIES BY ETHNICITY:
A COMPARISION OF ASIAN AND CAUCASIAN
WOMEN UNDERGOING FRESH IVF-ET. K. Hancock,a

N. Pereira,b A. G. Kelly,c J. C.Wan,b P. Chung,b Z. Rosenwaks.b aObstetrics
and Gynecology, Weill Cornell Medicine, New York, NY; bThe Ronald O.
Perelman and Claudia Cohen Center for Reproductive Medicine, New
York, NY; cWeill Cornell Medical College, New York, NY.

OBJECTIVE: Previous studies have demonstrated that ethnicity is an in-
dependent determinant of ovarian response during in vitro fertilization
(IVF) cycles. However, it is unknown whether these findings hold true in

patients with diminished ovarian reserve (DOR). The primary objective of
the current study is to compare ovarian response parameters between Asian
and Caucasian patients with DOR undergoing IVF.
DESIGN: Cross-sectional study.
MATERIALS ANDMETHODS: Women <42 years with anti-m€ullerian

hormone (AMH) level of <1 ng/mL and an antral follicle count (AFC) of
<5 undergoing fresh IVF-embryo transfer (ET) were assessed for inclu-
sion. Of the included patients, ovarian response parameters were
compared between Asian and Caucasian women. Ovarian response was
determined by the duration of ovarian stimulation (days), total gonadotro-
pins administered (IU) and the total number of oocytes retrieved, which
was the primary outcome of interest. A multivariate regression model
was constructed for the primary outcome to account for potential con-
founders. Receiver operating characteristic (ROC) curves and correspond-
ing area-under-the-curves (AUC) were generated for Asian and Caucasian
women to predict the relationship between AMH and a yield of >3 oo-
cytes.
RESULTS: 2311 women were included, of which 421(18.2%) and 1890

(81.8%) were Asian and Caucasian women, respectively. There was no
difference in the mean age (38.6�3.6 vs. 38.3�4.4 years) or BMI
(22.6�4.6 vs. 22.5�4.8 kg/m2) between the groups. The duration of
ovarian stimulation (10.6�2.4 vs. 10.6�2.3 days) and gonadotropins
administered (4503.4�1736 vs. 4584.4�1736 IU) was similar as well.
The number of total oocytes retrieved in the Asian group was lower
(4.6�1.4 vs. 5.3�1.0; P<0.001). Multivariate regression showed that
for every oocyte retrieved in Asian women, Caucasian women had 1.4
more oocytes (co-efficient +1.4; 95% CI 1.2-1.7; P<0.001). AMH <1
ng/mL was a moderate predictor of >3 oocytes in Asians (AUC¼0.64)
and Caucasians (AUC¼0.66).
CONCLUSIONS: Our results suggest that in DOR patients undergoing

IVF, Asian ethnicity is associated with lower oocyte yield when compared
to Caucasian counterparts.
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INDUCTIONOF FOLLICLEDEVELOPMENT IN POOR
RESPONDER PATIENTS BASED ON MODIFIED IN
VITRO ACTIVATION (MIVA) APPROACH. A. Tanaka,a

M. Nagayoshi,a T. Yamaguchi,a T. Ichiyama,a M. Shimada,b

K. Kawamura.c aSaint Mother Hospital, Kitakyusyu, Japan; bHiroshima Uni-
versity Graduate School of Biosphere Sciences, Higashi-Hiroshima, Japan;
cSt. Marianna Univesrsity School of Medicine, Kawasaki, Japan.

OBJECTIVE: The success of IVF treatment in poor responder (POR) pa-
tients is low due to decreases in the number of retrieved oocytes. A recent
study demonstrated that suppression of Hippo signaling in somatic cells of
ovarian follicles induced secondary follicle growth, resulting in successful
follicle growth in patients with primary ovarian insufficiency though IVA.
To improve the outcome of IVF treatment in POR patients, we modified
the original IVA for POR patients.
DESIGN: Retrospective cohort study to induce follicle development in

poor responder patients.
MATERIALS AND METHODS: Seventeen patients who received writ-

ten informed consent and met following four criteria were enrolled:
advanced maternal age (¼>40 years) or any other risk factor for POR, a
previous POR (<¼3 oocytes with a conventional stimulation protocol),
an abnormal ovarian reserve test (i.e. AFC, 5-7 follicles or AMH, 0.5-1.1
ng/ml), and married women. This study was approved by local ethical com-
mittee and adhered to JCMJER criteria (Clinical Trial Registry:
UMIN000019204). For mIVA, we excised partial ovarian tissues from
one side of ovary under laparoscopic surgery. After removal of medulla tis-
sues, the ovarian cortex was dissected into 1-2 mm square of ovarian cubes
and then nine to ten of ovarian cubes were put onto cell culture inserts and
cultured overnight to suppress Hippo signaling. After culture, these cubes
were auto-transplanted beneath the serosa of both Fallopian tubes. Simul-
taneously, we made 7-9 of linear cuttings in the ovarian cortex of the
contralateral side to induce physical stimulation to the ovary. For oocyte
retrieval, all patients received ovarian stimulation after confirmation of
decreased LH level (<10 mIU/ml) with GnRHa short protocol adminis-
trating recFSH 300 IU for 6-10 days followed by a HCG injection. IVF-
ET was performed under regular protocols. The following parameters
were compared before (pre-op) and after operation (post-op): number of
developed follicles (>415mm), fertilization rate, cleavage rate (over 4-
cell embryos), clinical pregnancy rate, miscarriage rate and cryopreserva-
tion rate.
RESULTS:
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CONCLUSIONS: The modified IVAmethod improved clinical pregnancy
rate due to increases in the numbers of cleaved embryos. Although more pa-
tients will require to lead the conclusion, the novel apprach has potential to
increase clinical pregnancy rate in POR patients.
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DISCORDANT OVARIAN RESERVE TESTING IS
A PREDICTOR OF LOWER CLINICAL
PREGNANCY DURING COH-IUI FERTILITY
TREATMENT. W. J. Butler, K. C. Hawkins, A. Pico,
A. Younis. Fertility Institute, Navicent Health, Dept of OB/GYN, Macon,
GA.

OBJECTIVE: Patients with poor ovarian reserve often have a diminished
response to controlled ovarian hyperstimulation (COH). Both Anti-Mullerian
hormone (AMH) and Day-3 FSH levels have been shown to independently
reflect ovarian reserve and are predictive of pregnancy success rates. Howev-
er, when the levels are discordant, it is unclear how to counsel patients. At
present no studies have evaluated COH-IUI outcomes in women with discor-
dant FSH and AMH levels. This study was designed to evaluate pregnancy
outcomes in womenwith discordant FSH andAMH levels after COH fertility
treatment.

DESIGN: Retrospective Cohort of 745 women.
MATERIALS AND METHODS: Excluding only women with polycystic

ovarian syndrome, data from all fertility patients undergoing COH cycles
during the period June, 2013 through March 2017 were studied. Women
were considered to have normal Day-3 FSH with value <10 (mIU/mL),
and normal AMH if values fell within age specific reference value. Clinical
pregnancy rate is the cumulative pregnancy achieved after maximum of three
cycles of COHwith or without IUI. Chi- Squarewere used for statistical anal-
ysis using SPSS.

RESULTS: Table below show as expected, concordant abnormal AMH/
FSH values (Grp D) have significantly lower pregnancy rate than concordant
normal (Grp A) patients. Abnormal FSH discordance (Grp C) have an inter-
mediate pregnancy rate, statistically lower than normal concordance but
significantly higher than abnormal concordant group. Patients with discor-
dant abnormal AMH/normal FSH (Grp B) were not statistically different
from abnormal concordance group but significantly lower than normal
concordant group. There was no statistical difference in mean age or BMI
among the four groups.

Groups A B C D

%Pregnant
(n/N)

64.2%
(300/467)

7.9%
(9/114)

32.2%
(30/93)

14.1%
(10/71)

Statistical comparisons: A vs. D p<0.0001; A vs B p<0.0001; A vs. C
p<0.001; C vs. D p<0.04; B vs. D p>0.05(NS).

CONCLUSIONS: To the best of our knowledge, this is the first study
to investigate pregnancy outcomes in women with discordant Day-3
FSH and AMH levels after non-IVF COH fertility treatment. The data
clearly indicate that women with discordant FSH and AMH levels will
frequently have lower clinical pregnancy rates after fertility treatment.-
This investigation also showed that, irrespective of age, low AMH,
whether combined with a normal or high FSH level, is predictive of
poor fertility treatment outcome. Abnormal Day-3 FSH in the presence
of a normal AMH is also a predictor of decreased pregnancy success but
the prognosis is not as poor as when the AMH is abnormal. Our data
support obtaining a Day-3 FSH value in patient with normal AMH to
be able to more accurately counsel them about their prognosis for preg-
nancy success.
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CLINICAL FACTORS ASSOCIATED WITH POOR EM-
BRYO DEVELOPMENTAND CYCLE CANCELLATION
IN IVF/PGT CYCLES. C. A. Hernandez-Nieto,a

T. G. Nazem,b J. A. Lee,b E. Cervantes,b

A. B. Copperman,c B. Sandler.d aReproductive Endocrinology and Infer-
tility, RMA of NY, New York, NY; bReproductive Medicine Associates of
New York, New York, NY; cObstetrics and Gynecology, RMANY-Mount Si-
nai, New York, NY; dReproductive Medicine Associates of New York, New
York City, NY.

OBJECTIVE: Pre-implantation genetic treatment (PGT) in good-prog-
nosis patients increases clinical pregnancy rates and improves embryo selec-
tion. Unfortunately, some patients with diminished ovarian reserve do not
produce enough biological material to realize the advantages of PGT. The
aim of this study is to analyze clinical factors associated with impaired
and poor blastocyst development and ultimately result in IVF/PGT cycle
cancellation.
DESIGN: Retrospective cohort analysis
MATERIALS ANDMETHODS: The study included patients who under-

went IVF and PGT between January 2012 and February 2017. Egg donation
and/or single gene disorder screening cycles were excluded. Patients were
segregated into two groups Group A: IVF cycles withR1 blastocyst for tro-
phectoderm (TE) biopsy; Group B: Cancelled IVF cycles due to suboptimal
blastocyst expansion and TE biopsy ineligibility (Gardner’s classification
<4CC). Data was analyzed by student’s t-test, Kruskal-Wallis and Wald
chi-square, with significance set at p <0.05. Multivariate logistic regression
analysis was performed to observe variability in clinical factors and blastu-
lation rates.
RESULTS: Of the 3255 IVF cycles analyzed, 2764 cycles (75%) had R1

embryo biopsied while 491 cycles (15%) were cancelled due to suboptimal
blastocyst expansion. Increasing age was most associated to cycle cancella-
tion (OR 1.10 CI95% 1.07 - 1.17, p <0.0001). Patients having a low AMH
level (OR 1.07 CI95% 1.00 - 1.16 p <0.04) and total mature (MII) oocyte
count (OR 0.7 CI95% 0.6 - 0.7, p <0.0001) were shown to yield the highest
proportions of blastocysts with suboptimal expansion and were at greatest
risk for cycle cancellation (p<0.05). The logistic regression used for this
study’s model was best fitted (AUC 0.88) and adjusted for critical metrics
including: age, day 3 FSH, BAFC, Estradiol level the day of the surge, the
surge day, the number of eggs retrieved, mature oocytes and fertilized
eggs. (Table 1)

Table 1. Analysis of maximum likelihood estimates of cycle cancellation.

Variable
Odds ratio
estimates

95% Wald
confidence

limits P value

Age (n¼ 3253) 1.122 1.07 - 1.17 <0.0001
Day 3 FSH (n¼2691) 0.98 0.94 - 1.02 NS
AMH (n¼2366) 1.079 1.02 - 1.16 <0.044
Surge E2 (n¼3245) 1.00 1.0 - 1.0 NS
Surge Day (n¼3253) 1.027 0.9 - 1.19 NS
BAFC (n¼2917) 0.985 0.94 - 1.02 NS
Eggs retrieved 0.983 0.94 - 1.02 NS
Mature eggs (M2) 0.723 0.67 - 0.77 <0.0001

CONCLUSIONS: Patients of advanced age with low ovarian reserves are
at the greatest risk of having suboptimal blastocyst expansion and high rates
of IVF/PGT cycle cancellation. Our analysis demonstrated that for every
additional year of age there is an 11% increased likelihood of cycle cancel-
lation. Maternal age and ovarian reserve markers are the most important pre-
dictors of having embryos available for trophectoderm biopsy.

Patients (n¼16)
Number of
follicles

Fertilization
rate (%)

Cleavage
rate (%)

Clinical pregnancy
rate (%)

Miscarriage
rate (%)

Cryopreservation
rate (%)

pre-op (46 cycles) 100 11.0a (11/100) 10.0b (10/100) 2.2 (1/46) 100 (1/1) 10.0 (1/10)
post-op (28 cycles) 67 37.3a’ (25/67) 29.9b’ (20/67) 7.5 (2/28) single

and twin ongoing
0 (0/2) 30.0 (6/20)

(a-a’, b-b’: p<0.05, Chi-squared test)
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CHOICE OF TRIGGER MEDICATION DOES NOT
AFFECT OOCYTE MATURITY AT
RETRIEVAL. C. A. Hernandez-Nieto,a T. G. Nazem,b

J. A. Lee,b D. Gounko,b E. Cervantes,b A. B. Copperman,c

B. Sandler.d aReproductive Endocrinology and Infertility, RMA of NY,
New York, NY; bReproductive Medicine Associates of New York, New
York, NY; cObstetrics and Gynecology, RMANY-Mount Sinai, New York,
NY; dReproductive Medicine Associates of New York, New York City, NY.

OBJECTIVE: Traditionally, final oocyte maturation with Human Chori-
onic Gonadotropin (hCG) was a used as a standard component of IVF stim-
ulation protocols. Currently, GnRH agonist and dual triggers have become
the treatment of choice, as they have nearly eliminated the incidence of
Ovarian Hyperstimulation Syndrome (OHSS). This study sought to compare
whether choice of trigger medication had an effect on oocyte maturation rates

DESIGN: Retrospective cohort analysis
MATERIALS AND METHODS: The study included patients undergoing

IVFwhowere stimulated using theGnRHantagonist protocol between January
2002 and February 2017. Only patients classified as normal responders (AMH
R1pmol/L, basal antral follicular count R10 and basal FSH %10IU/mL)
were included. Cycles were segregated into 4 groups (Group A: GnRh agonist
(leuprolide acetate 2mg); Group B: Dual trigger (leuprolide acetate 40IU +
1000IU p-hCH) ; Group C: Recombinant hCG (250 mg R-hCG); and Group
D: purified hCG (10,000IU P-hCG)). Data was analyzed by ANOVAwith Tu-
key’s studentized range test, with significance at p<0.05. Multivariate logistic
regression analysis was performed to distinguish possible influence of clinical
factors on the rate of oocyte maturation.

RESULTS: Of the 2,049 IVF cycles included, dual trigger was most
commonly used (1172 cycles (57.3%)) followed by R-hCG:498 cycles
(24.3%), (P-hCG: 201 cycles (9.8%)), GnRH agonist was administered least
(178 cycles (8.6%))(Table 1). Overall, 62.9% of oocytes reached the MII
stage of development. When using P-hCG as a control group, significant dif-
ferences between the MII rates per group were observed. (p<0.0001). When
adjusted for age, body mass index and the total number of eggs retrieved; no
difference was observed between trigger method and the rate of MII oocyte
formation. (Table 1).

CONCLUSIONS: The GnRH agonist and dual triggers has proven to be
a valuable option when treating patients who are at risk of OHSS and offers
a greater margin of safety compared with the hCG trigger protocol. The
study demonstrates no significant differences in the number of mature oo-
cytes at retrieval when comparing different trigger strategies. Trigger medi-
cation choice can be based on patient-specific clinical characteristics that
can reassure a decreased risk of OHSS without compromising oocyte matu-
rity rates.

Reference:
1. Youssef MA, Van der Veen F, Al-Inany HG, Mochtar MH, Griesinger

G, Nagi Mohesen M, Aboulfoutouh I, van Wely M. Gonadotropin-
releasing hormone agonist versus HCG for oocyte triggering in antag-
onist-assisted reproductive technology. Cochrane Database Syst Rev.
2014 Oct 31;(10):CD008046
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ANEUPLOIDYRATESAREUNAFFECTEDBYCHOICE
OF TRIGGER MEDICATION IN HUMAN IVF-ET
CYCLES. C. A. Hernandez-Nieto,a T. G. Nazem,b

J. A. Lee,b M. Luna,b A. B. Copperman,c B. Sandler.d aRepro-
ductive Endocrinology and Infertility, RMA of NY, New York, NY; bRepro-
ductive Medicine Associates of New York, New York, NY; cObstetrics and
Gynecology, RMANY-Mount Sinai, New York, NY; dReproductive Medi-
cine Associates of New York, New York City, NY.

OBJECTIVE: Clinicians have a variety of medications available for trig-
gering final oocyte maturation prior to egg retrieval. GnRH agonists with or
without low doses of hCG has been increasingly popular due to its advantage
of minimizing the risk of ovarian hyperstimulation syndrome (OHSS). A
study using GnRH agonist demonstrated an increased incidence of meiotic
aberrations in non-fertilized oocytes, although the rate of aneuploidy was
not significantly enhanced. This study sought to explore the relationship be-
tween varying trigger strategies and ploidy outcomes in assisted reproduction
technology treatment cycles.
DESIGN: Retrospective cohort analysis
MATERIALS ANDMETHODS: Patients who underwent an IVF cycle(s)

with preimplantation genetic screening (PGS) between January 2012 and
February 2017 were included. Only GnRH antagonist stimulation protocol
cycles and patients categorized as normal responders (AMH R1pmol/L;
basal antral follicular count R10; basal FSH %10IU/mL) were included.
Oocyte donation cycles were excluded. Cycles were segregated into 4 groups
(GroupA:GnRh agonist (leuprolide acetate 2mg); GroupB: Dual trigger (leu-
prolide acetate 2mg + 1000 IU R-hCG); GroupC: R-hCG (250 mg); and
GroupD: P-hCG (10000 IU)) Data was analyzed by ANOVA and Brown For-
sythe’s tests, significance set at p<0.05. Multivariate logistic regression was
performed to observe variability in clinical factors and ploidy outcomes.
RESULTS: A total of 704 cycles were included in the study: Group A: 62

cycles (8.8%) Group B: 463 cycles (65.7%) Group C: 108 cycles (15.34%)
and Group D: 71 cycles (10.1%) Overall 53% of screened embryos were
found to be euploid: Group A: 58.9% Group B: 53.48% Group C: 44.59%
and Group D: 49.2%. Significant differences in age, eggs retrieved, MII oo-
cytes and embryos biopsied between the groups (p <0.0001) were observed,
albeit ploidy outcomes were similar. After adjusting for age, BMI, number of
MII oocytes and blasts biopsied per cycle, no association between the trigger
type and ploidy outcome was observed. (Table1).
CONCLUSIONS: The type of trigger medication used during an IVF

GnRH antagonist protocol cycles does not appear to influence ploidy

Table 1. Cycle demographics, post retrieval metrics and Odds ratio estimates.

Variable GnRH agonist N¼178 Dual trigger N¼1172 R-hCG N¼498 P-hCG N¼201 P value

Mean Age 34.9 (�4.1) 35.8 (�3.8) 37.1 (�4.0) 36.9 (�4.1) <0.0001
Mean BMI 23.4 (�4.4) 23.6 (�4.2) 23.1 (�3.8) 25.2 (�5.6) <0.0001
# Eggs retrieved 4254 22485 7210 2575 <0.0001
Mean Eggs retrieved 24.1 (�11.3) 19.4 (�8.8) 14.9 (�6.7) 13.2 (�6.1) <0.0001
# MII oocytes 2548 14302 4542 1613 <0.0001
Mean MII oocytes 14.4 (�12) 12.3 (�9.2) 9.4 (�6.4) 8.2 (�5.8) <0.0001
% Maturity 59.8 63.6 62.9 62.4 <0.0001
Odds ratio estimates and profile - likelihood 95% Wald confidence intervals
Dual trigger vs P-hCG 0.968 0.74 - 1.24 NS
GnRH agonist vs P-hCG 1.19 0.82 - 1.74 NS
R-hCG vs P-hCG 0.967 0.733 - 1.27 NS

Table 1. Odds ratio estimates and profile - likelihood confidence intervals

Variable
Odds ratio
estimates

95% confidence
limits P value

Age 0.791 0.75 - 0.82 <0.0001
BMI 0.984 0.95 - 1.01 NS
MII oocyte count 1.02 1.02 - 1.05 <0.0001
Biopsied blastocysts 0.61 0.5 - 0.65 <0.0001
Dual trigger vs P-hCG 0.83 0.49 - 1.39 NS
GnRH agonist vs P-hCG 1.04 0.52 - 2.08 NS
R-hCG vs P-hCG 0.82 0.45 - 1.52 NS
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outcome regardless of patient age, oocyte retrieval count, or embryos avail-
able for biopsy. The opportunity to choose triggers allows clinicians to offer
patients personalized treatment approach and minimize risks of treatment
including OHSS.
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CORIFOLLITROPIN ALFAWAS NOT DETRIMENTAL
TO FOLLICULAR OVARIAN RESPONSIVENESS
MEASURED BY FOLLICULAR OUTPUT RATE
(FORT). R. C. Donato,a C. K. Bessow,a V. K. Genro,b,c

R. B. Chapon,a,c T. O. de Souza,a J. S. Cunha-Filho.d,c aUniversidade Federal
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Porto Alegre, Porto Alegre, Brazil; cInsemine Human Reproduction Center,
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OBJECTIVE: To assess whether an administration of corifollitropin alfa
(long acting FSH) modifies the follicular cohort, measured by the Follicular
Output Rate (FORT), compared to human menopausal gonadotropin (hMG)
in controlled ovarian stimulation (COS) for in vitro fertilization (IVF).

DESIGN: It was performed a prospective cohort study.
MATERIALSANDMETHODS: It was recruited 94 infertile patients sub-

mitted to COS for IVF from January, 2015 to January, 2017. Patients were
divided into two groups: 47 received corifollitropin alfa and 47 received
hMG. The following variables were analyzed in each group: FORT, age,
antral follicular count (AFC), number of oocyte retrieved, metaphase II oo-
cytes (MII), embryo quality (Mean Graduated Embryo Score) and fertiliza-
tion rate. FORT was calculated as the ratio of pre-ovulatory follicle (16-22
mm in diameter) count on day of human chorionic gonadotrophin � 100/
small antral follicle (3 -8 mm in diameter) count at baseline.

RESULTS: When we compared ovarian stimulation between corifollitro-
pin alfa and hMG, there were no differences in terms of FORT (mean �SD)
(42�31 vs. 41�26, P¼0.854), age (33�2 years in both groups, P¼0.501),
AFC (10�4.4 vs. 12�4.9, P¼0.207), retrieved oocyte (8.3�5 vs. 8.2�4.3,
P¼0.417), embryo score (73�18 vs. 74�23, P¼0.734) and fertilization
rate (69% vs. 66%, P¼0.659), for corifollitropin and hMG groups, respec-
tively. Moreover, pregnancy rates were not different between both groups
(44.7% and 42.5%, P¼0.825).

CONCLUSIONS: Corifollitropin alfa administration during controlled
ovarian stimulation for IVF was not detrimental to follicular ovarian
responsiveness measured by FORT. This is the first report evaluating ovarian
follicular response after corifollitropin alfa measured by FORT; demon-
strating that the bolus effect of this drug is a great alternative for COS.

References:
Supported by: CNPq, HCPA-FIPE, CAPES

P-308 Tuesday, October 31, 2017

THE EFFECT OF CLOMIPHENE CITRATE (CC) DOSE
AND INITIATION DAY ON ENDOMETRIAL THICK-
NESS (ET) IN WOMEN UNDERGOING CLOMIPHENE
CITRATE/INTRAUTERINE INSEMINATION (CC/IUI)
CYCLES. P. Bortoletto,a I. Dimitriadis,a G. Christou,a E. Hariton,a

J. J. Locascio,b J. C. Petrozza,a I. Souter.a aMassachusetts General Hospital
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OBJECTIVE: To evaluate whether CC dose and initiation day affects ET
in patients undergoing CC/IUI cycles.

DESIGN: Retrospective cohort study at a large academic fertility center.

MATERIALS AND METHODS: Data from 2453 CC/IUI cycles (1051
women) that took place between 12/2003 to 12/2015 were reviewed. Patients
underwent CC/IUI ultrasound monitored and hCG-triggered cycles with an
individualized 5-day course of CC at doses ranging from 25, 50, 100 or
150mg starting on either cycle days 2, 3, 4, 5, or 6. Amixed random and fixed
effects general linear model was conducted with a backward elimination al-
gorithm (p<0.01 cutoff) where ETwas the dependent variable and both CC
dose and initiation day were the primary fixed effect predictors. Age, body
mass index (BMI) and day-3 FSH were included as covariates.
RESULTS: Mean (SD) age, BMI, day-3 FSH, and ET at first cycle were:

33.5 (4.3) years, 24.5 (4.7) Kg/m2, 7.1 (2.8) IU/L, and 7.0 (2.1) mm, respec-
tively. Both BMI and treatment attempt number (1st vs. repeat attempt after
prior conception cycle) correlated positively with ET (p<0.0001). Signifi-
cant interactions between i) CC dose and initiation day (p¼0.003), and ii)
CC dose and day-3 FSH (p¼0.01) were noted. Overall, higher CC doses initi-
ated at later cycle days were associated with a thinner ET. Similarly, higher
CC doses in patients with higher day-3 FSH levels (FSH: 10 IU/L) were also
associated with a thinner ET. Specifically, in all patients with later CC cycle
starts (day-4 or day-5), the endometrium became thinner as the CC dose
increased, irrespective of the patient’s day-3 FSH level. However, in patients
with lower FSH levels (FSH: 5 or 7 IU/L), if CC was started earlier (day-2 or
day-3) then the increase in the dose did not negatively affect the ET.
CONCLUSIONS: Our results suggest that effects of CC on ET vary de-

pending on dose, initiation day and day-3 FSH levels. When using higher
doses of CC (100 or 150 mg), earlier cycle start (day-2 or day-3) might atten-
uate CC negative’s effect on ET irrespective of day-FSH levels.
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LOW ESTRADIOL RESPONSES IN OOCYTE DONORS
DO NOT INFLUENCE IN VITRO FERTILIZATION
CYCLE OUTCOMES. K. L. Palmerola, B. J. Rudick,
R. Lobo. Obstetrics & Gynecology, NYP Columbia University,
New York, NY.

OBJECTIVE: In vitro fertilization (IVF) success correlates with higher
estradiol (E2) responses. We have identified a cohort of oocyte donors whose
E2 levels defy this observation. We aimed to define the incidence of low E2
(LE2) responses in oocyte donors, and to compare number of oocytes
retrieved, fertilization rate, embryo development and IVF outcomes in do-
nors with typical E2 (TE2) versus LE2 responses. We also considered
possible mechanisms responsible for LE2.
DESIGN: Retrospective Cohort Study
MATERIALS AND METHODS: A review of donor oocyte cycles per-

formed at a single center from January 2010 to December 2016 was conduct-
ed. Donor demographics, ovarian reserve testing, ovarian stimulation
characteristics, and IVF cycle outcomes were collected. Only FSH/antago-
nist cycles were included. TE2 responses were defined as E2 greater
than 200 pg/mL per follicle. LE2 responses were defined as E2 less than
100pg/mL per follicle. Low E2 serum levels were confirmed with a different
assay system. Antim€ullerian hormone (AMH) levels were obtained on the
day of peak E2 in LE2 and TE2 groups, and a portion of follicular fluid
samples were analysed. Characteristics and outcomes of donor groups with
TE2 versus LE2 were compared.
RESULTS: 366 donor cycles were identified. 184 (50.2%) cycles had LE2,

including 74 (20.2%) with values of E2 less than 50 pg/mL per follicle. LE2
donors were younger (25.6 vs. 27.4 years, LE2 vs. TE2, p¼0.0004) with
higher percentage Caucasian versus TE2 donors (80.4 vs. 57%, p¼0.0024).
LE2 donors received higher total doses of gonadotropins (2097.5 vs.
1764.6 IU, p¼0.0004), longer stimulation (10.8 vs. 9.8 days, p<0.0001),
and demonstrated higher gonadotropin to E2 ratios versus TE2 donors
(2.30 vs. 0.55, p<0.0001). Nevertheless, LE2 cycles resulted in a greater
number of mature oocytes (22.1 vs. 13.6, p<0.0001), fertilizations (17.5
vs. 10.7, p<0.0001), and transferred or cryopreserved blastocysts (8.0 vs.
4.8, p¼0.0002) versus TE2 cycles. The percentage of chromosomally normal
embryos after PGSwas similar between LE2 and TE2 cycles (68.1 vs. 63.1%,
p¼0.86). Pregnancy outcomes were also similar. Sixty-two donors with LE2
underwent multiple cycles and 14 (22.6%) had LE2 with all cycles. Mean
serum AMH obtained on the day of peak E2 was non-significantly higher
in LE2 patients versus TE2 donors (3.21 vs. 1.72, p¼0.72). Preliminary
data of LE2 follicular fluid E2 showed lower E2 from mature follicles
(117.6 ng/mL vs. established values of greater than 300 ng/mL).
CONCLUSIONS: The prevalence of LE2 responses in donors appears to be

high (50.2%), with 20.2% of cycles having extremely low E2 responses. LE2
does not portend poor outcome in oocyte donors. Despite a suboptimal rise in
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serum E2, which is reflected in follicular fluid, serumAMH of LE2 donors was
non-signficantly higher than TE2 at HCG trigger. Despite suggested alterations
in granulosa cell function in LE2, clinical results are excellent.
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OOCYTE MATURATION IN EGG FREEZE CYCLES IS
SIGNIFICANTLY LOWER THAN IN FRESH ICSI CY-
CLES: CONTRIBUTING FACTORS IN OVER 5000
CASES. D. H. McCulloh,a D. C. Gonullu,b C. McCaffrey,a

J. Grifo,c N. Noyes,d F. Licciardi.e aObstetrics and Gynecology, New York
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ulty of Medicine, Ankara, Turkey; cNew York University Langone Medical
Center, New York, NY; dNYU School of Medicine, New York, NY; eOBGYN,
New York University Langone Medical Center, New York, NY.

OBJECTIVE: One intermediate measure of success for egg freeze cycles
is the number of mature eggs cryopreserved. Increasing the proportion of
mature eggs per case could improve ultimate success: having a baby. The
role of controlled ovarian hyperstimulation (COH) parameters in achieving
maturation, while assumed, is not fully understood. We evaluated associa-
tions between Immaturity ((MI + GV oocytes)/total oocytes retrieved) and
several COH parameters during OOF and ICSI cycles.

DESIGN: Data for 2730 OOF and 2784 ICSI cycles were mined from our
electronic medical records. Associations between COH parameters and imma-
turity were examined using stepwise multiple logistic regression (MLR).

MATERIALSANDMETHODS:MLRwas performed with maximum log
likelihood (LL) fitting. The Akaike Information Criterion was used to select
significant parameters. COH parameters included: patient age (age), gonad-
otropin dose per day adjusted for age (dose/day), the fraction of gonadotropin
provided by hMG (F(hMG)), the change in estradiol between trigger day and
the next morning (E2), days of stimulation (days), and baseline FSH on day 2
or 3 of the cycle (FSH).

RESULTS: The number of eggs retrieved was significantly greater for
OOF (15.4 + 9.6) than for ICSI (12.9 + 7.8). The incidence of immaturity
was significantly higher for OOF (26.6% + 19.2%) than for ICSI (21.2 +
18.4%). Age, Dose/day, F(hMG), E2, and days were significantly different
for OOF vs ICSI. MLR of age and COH parameters was performed to see
if differences in age and COH could account for the differences between
OOF and ICSI cycles. Immaturity was related to trigger type (hCG vs leupro-
lide vs combination) and occurred more with fewer days, more dose/day, and
lower F(hMG). After adjustment for these differences, Immaturity remained
different between OOF (26.8%) and ICSI (21.0%)

CONCLUSIONS: The higher Immaturity for OOF over ICSI cycles is
partially explained by associations of immaturity with dose/day, F(hMG),
days and the type of trigger. However, additional factors not examined
(possibly fertility status and/or aggressiveness of retrievals) but associated
with OOF and ICSI may also affect immaturity. Treating patients for more
days, with less dose/day, with a higher F(hMG) and triggering with leupro-
lide may decrease the incidence of immature oocytes retrieved.

Regression Equation
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THEEFFECTOFLEADINGFOLLICLESIZESONPER-
CENTAGE OF USABLE GOOD-QUALITY BLASTO-
CYSTS FOR EMBRYO TRANSFER OR
CRYOPRESERVATION. S. Anderson,a,b D. Brasile,a,b

T. Hartlein,a B. Gocial,a,b M. J. Glassner,a,b J. J. Orris.a,b aMain Line
Fertility, Bryn Mawr, PA; bOb/gyn, Drexel University College of Medicine,
Philadelphia, PA.

OBJECTIVE: A goal of controlled ovarian stimulation is to obtain fertiliz-
able oocytes that subsequently develop into competent embryos that result in
pregnancies. The objective of this study was to determine if triggering when

the average size of the two leading follicles is greater than 20 mm affects per-
centage of usable good-quality blastocysts that develop from the cohort of
fertilized oocytes.
DESIGN: Retrospective study of 698 IVF cycles from 2016 and 2017
MATERIALS AND METHODS: The average size of the two leading folli-

cles at the time of triggerwas calculated for each cycle. The percentage of usable
embryos was defined as the percentage of two-pronuclear (2pn) oocytes that
developed into good-quality blastocysts that were transferred or cryopreserved.
A multiple linear regression model that included age and anti-Mullerian hor-
mone level as covariates was used. Follicle size (> or < 20 mm) was used as
a binary variable. Data was weighted by the total number of 2pn oocytes.
RESULTS: The multiple linear regression model estimated that the percent-

age of usable good-quality blastocysts that develop from the cohort of 2pn oo-
cytes was significantly (p¼0.018) lower by 4.6% when the average size of the
two leading follicles was greater than 20 mm on the day of trigger. There was
no significant difference in age (35.7 vs 35.7 years old), total number of oocytes
(13.8 vs 13.1), number of mature oocytes (9.4 vs 8.9), or percentage of mature
oocytes (69.4% vs 68.4% ) between patients who were triggered when the two
leading follicles averaged < 20 mm verses > 20 mm, respectively.
CONCLUSIONS: The size of leading follicles at the time of trigger ap-

pears to affect the percentage of good-quality blastocysts that develop
from a cohort of 2pn oocytes. Triggering when the leading follicles grow
over 20 mm may have a negative impact on the oocyte cohort and resulting
percentage of good-quality usable blastocysts.
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MULTI-CENTER EVALUATION OF THE ACCESS
AMH ASSAY TO MEASURE AMH AS AN AID IN
THE PREDICTION OF POOR OVARIAN
RESPONSE TO CONTROLLED OVARIAN
STIMULATION. V. L. Baker,a C. Gracia,b M. J. Glassner,c
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B. S. Shapiro,m J. Straseski,n D. Broyles.o aDivision of REI, Department
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PA; dCenter of Reproductive Medicine, Webster, TX; eCenter for Assisted
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Fertility & IVF Specialists, Seattle, WA; hReproductive Endocrinologist,
Fertility Specialists Medical Group, San Diego, CA; iNorthwestern Univer-
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oBeckman Coulter, Inc, Carlsbad, CA.

OBJECTIVE: Published literature suggests that Anti-M€ullerian Hormone
(AMH) has potential for evaluating ovarian reserve and may be useful for
prediction of poor ovarian response (POR) to controlled ovarian stimulation
(COS), but cutpoints may vary depending on the AMH assay used. The ob-
jectives were to evaluate the automated Beckman Coulter Access 2 AMH
assay for predicting POR to COS and to compare AMH with antral follicle
count (AFC).
DESIGN: Multi-center, prospective, cross-sectional study conducted at 13

US sites. Women (21 to 45 years old) of all racial backgrounds meeting eligi-
bility criteria and undergoing COS were eligible. Inclusion criteria included
first cycle of COS for IVF, regular menses, and both ovaries present. Women
with PCOS, prior ovarian surgery, exposure to cytotoxic drugs or pelvic ra-
diation therapy, or recent contraceptive use were excluded. Blood was
collected and AFC was determined on day 2-4 of the menstrual cycle. The
study was IRB approved and subjects provided informed consent.
MATERIALS ANDMETHODS: 160 women were enrolled and underwent

COS. Endpoint was oocytes retrievedwith PORdefined as%4 oocytes retrieved.
Serum and plasma specimens were tested for AMH, FSH and estradiol using the
BeckmanCoulter Access 2 ImmunoassayAnalyzer. Receiver Operating Charac-
teristics (ROC) analyses were used to determine sensitivity and specificity for
AMH for predicting POR. SAS v. 9.4 was used for all analyses.
RESULTS: The AMH cutoff at 90% specificity for predicting women with

POR established using ROC analysis is 0.844 ng/mL with an associated
sensitivity of 73.1%. ROC analysis showed AMH (AUC¼ 0.927) was signif-
icantly better than AFC (AUC ¼ 0.843, p ¼ 0.0075) for predicting POR.
CONCLUSIONS: This first report of AMH for predicting POR using the

Access 2 Immunoassay is consistent with published data using earlier
ELISA-based AMH assays, and supports that AMH may be a useful

OR(Immaturity) ¼ -0.059 X days + 0.00083
X dose/day - 0.21 X F(hMG) + Offset

Eq. 1

Offsets: hCG trigger¼ -0.436; Lupron trigger
¼ -0.639; Combo trigger ¼ -0.592

FERTILITY & STERILITY� e225



biomarker for assessing ovarian reserve as part of evaluation for women
considering IVF. Access AMH is not available in the US and this abstract
is not intended as off-label promotion of any Beckman Coulter product.

Supported by: Beckman Coulter, Inc.
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THE EXPERIENCE OF 152 HYPER RESPONDERS IN
CORIFOLLITROPIN ALFAWITHOUT GNRH ANTAG-
ONIST PROTOCOL: COMPARABLE INCIDENCE OF
OVARIAN HYPERSTIMULATION SYNDROME WITH
NORMAL RESPONDERS. M. Chuang, Y. Peng, M. Lee, Y. Huang.
Stork Fertility Center, Hsinchu, Taiwan.

OBJECTIVE: To evaluate the incidence of ovarian hyperstimulation syn-
drome (OHSS) in potential hyper ovarian responders in corifollitropin alfa
without routine GnRH antagonist protocol.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: Two hundred fifty donors aged 20 - 34

years with anti-M€ullerian hormone (AMH)S2.5 ng/mL were included. Ac-
cording to the number of retrieved oocyte, all donors were divided into two
subgroups: normal (retrieved 8-20 oocytes, n¼98) and hyper (retrieved >20
oocytes, n¼152) responders. The hormone levels were monitored for deter-
mining whether other additional injections (r-LH or/and r-FSH) were neces-
sary after one corifollitropin alfa shot. Oocyte maturation was achieved by
GnRH agonist administration and the oocyte pick-up (OPU) was performed
at 36 hours after triggering. The diagnosis of OHSS was based on both clin-
ical symptoms and laboratory results including four key indicators: WBC
(Cumm), PLT (103/Cumm), Hb (gm/dL) and Hct (%). The following clinical
outcomes from recipients were also analyzed.

RESULTS: In hyper responders, significantly higher levels of body weight
(52.2 kg vs. 54.0 kg), AMH (6.1 ng/ mL vs. 9.9 ng/ mL), AFC (13.2 vs. 15.4),
basal LH (4.0 mIU/ mL vs. 5.4 mIU/ mL), peak E2 (2979 pg/mL vs. 5259 pg/
mL) and retrieved oocytes (15.5 vs. 30.4) were observed. The two groups
were comparable in age (24.7 vs. 24.5), basal E2 (38.6 pg/mL vs. 42.4 pg/
mL), peak LH (3.8 mIU/mL vs. 3.5 mIU/ mL)maturation rate (MR , 75.9
% vs. 74.5 %) and total supplemented dosage of r-FSH (496.1 IU vs.
447.2 IU) and r-LH (241.1 IU vs. 249.2 IU). For evaluation of OHSS inci-
dence, the pre-and post-OPU laboratory results including WBC, PLT, Hb
and Hct, were monitored, and no clinical significance was found. Therefore,
the degrees of OHSS were mainly classified by the clinical symptoms. There
were no significant difference in the incidences of mild or moderate OHSS
between normal and hyper responders (mild: 6.1% vs. 5.9%, p¼0.95 ; mod-
erate: 5.1% vs. 9.2%, p¼0.21 ). Under this stimulation protocol, most of
cases occurred OHSS were mild or moderate in both groups. In addition,
the clinical outcomes did not differ between normal and hyper responders.

CONCLUSIONS: Accordingly, the most concern of corifollitropin alfa
administration is the possibility of relatively higher incidence of OHSS in hy-
per responders. In this study, the results revealed that the incidence of OHSS
is no significantly different between normal and hyper responders even
without GnRH antagonist administration. Therefore, with well-monitoring,
this patient-friendly protocol, less injection, is also suitable for the potential
hyper responders.
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COMPETENCE OF MATURE OOCYTES FROM
SMALL FOLLICLES IN NATURAL AND MILD STIMU-
LATION IN VITRO FERTILIZATION. S. Osato,
A. Koike, H. Ito, M. Nakata, H. Fujita, T. Abe. Shinjuku
ART Clinic, Tokyo, Japan.

OBJECTIVE: The aim of this study was to investigate the competence of
matured oocytes retrieved from small follicles compared with those from
large follicles in natural and mild stimulation in vitro fertilization (IVF).

DESIGN: Retrospective cohort study
MATERIALS ANDMETHODS: A total of 315 patients under 39 years of

who underwent age 453 cycles of natural and mild stimulation IVF were
enrolled between March and July 2016. Matured ( MetaphaseII) oocytes
were divided into two groups, those retrieved from small follicles (follicle
fluid < 1.0 mL) as group S, and those from large follicles (follicle fluid >
3.0 mL) as group L. The primary outcomes measured were the rates of
normal fertilization and cleavage, clinical pregnancy rates after fresh cleav-
age stage embryo transfer, and good quality blastocyst formation rates.

RESULTS: The normal fertilization rates (78.4% vs 70.1%, p< 0.01) and
cleavage rates (100% vs 93.7%, p < 0.01) in patients that underwent intra
cytoplasmic sperm injection (ICSI) and the normal fertilization rates
(73.9% vs 63.8%, p < 0.05) and good quality blastocyst formation rates
(56.5% vs 35.8%, p< 0.05) in patients that underwent IVFwere significantly
higher in group L. The clinical pregnancy rates (IVF: 50.0% vs 36.4%, ICSI:
46.2% vs 38.5%) in group S tended to be lower, but not significantly.
CONCLUSIONS: If matured oocytes from a small follicle developed to

form an embryo that is transferable, its competence could be the same as
that of an embryo derived from a large follicle. Hence, matured oocytes
retrieved from small follicles along with those from large follicles can increase
the pregnancy rates per treatment cycle in natural and mild stimulation IVF.
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THE EFFECT OF DIOSMIN ON PREVENTING
OVARIAN HYPERSTIMULATION SYDROME.
W. Zhu,a T. Li,a Y. Guo,b C. Fang.a aReproductive Medicine
Research Center, The Sixth Affiliated Hospital, Sun Yat—sen
University, Guangzhou, China; bReproductive center, Reproductive Medi-
cine Research Center, The Sixth Affiliated Hospital, Sun Yat—sen Univer-
sity, Guangzhou, China.

OBJECTIVE: To evaluate the effect of diosmin on the incidence and
severity of OHSS (ovarian hyperstimulation syndrome) and to investigate
the value of diosmin in prevention and treatment of OHSS.
DESIGN: A randomized controlled clinical study.
MATERIALS AND METHODS: Clinical data of 146 patients with high

risk of OHSS after controlled ovarian hypersimulation in our center from
September 2016 to December 2016 were analyzed. Patients were randomly
divided into two groups. Tablet diosmin 1000mg was prescribed twice a
day for a period of 10 days in the study group(n¼74). The patients in the con-
trol group used the similar therapy without diosmin. The incidence and
severity of OHSS in both groups were compared.
RESULTS: There was no significant difference between two groups in

age, body mass index(BMI), total dosage of gonadotropin and number of
oocytes retrieved. The incidence of moderate to severe OHSS in the study
group was significantly higher than the control group(6.16% vs 13.44%).
Four patients in the control group needed paracentesis during therapy.
There was no paracentesis performed and no severe OHSS occurred in
the study group.
CONCLUSIONS: Diosmin can effectively prevent OHSS and reduce the

incidence and severity of moderate to severe OHSS.
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USE OF DYDROGESTERONE DURING CONTROLLED
OVARIAN HYPERSTIMULATION IN NORMAL
OVULATORY WOMEN TREATED FOR IN VITRO
FERTILIZATION OR INTRACYTOPLASMIC SPERM
INJECTIONTREATMENTS. X. Zhu Y. Fu. Shanghai 9th People’s Hos-
pital, Shanghai, China.

OBJECTIVE: Progesterone soft capsule (brand name Utrogestan) has
recently been demonstrated to be an effective oral alternative for preventing
premature LH surges during controlled ovarian hyperstimulation (COH),
with optimal pregnant outcomes in frozen-thawed embryo transfer (FET) cy-
cles. However, side effects including dizziness, sleepiness, vertigo, nausea or
vomiting were observed in some patients when Utrogestan was taken orally,
especially in the morning. Therefore, it appears mandatory to explore some
kind of progesterone preparation with minimal side effects. Dydrogesterone
(brand name: Duphaston), a synthetic progesterone, does not interfere with

Comparison of the severity of OHSS

Diosmin Group Control Group

OHSS(n) 58/74 65/72
Moderate to severe OHSS(n) 5/74* 14/72*
Paracentesis(n) 0/5 4/14
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the measurement of endogenous P production with rare reports about uncom-
fortable reactions. To date, there has been no study that investigated the use of
Duphaston during COH. Hence, our study was conducted to evaluate the ef-
ficacy of Duphaston on the prevention of premature LH surge in normalovu-
latory women and compare cycle characteristics as well as pregnancy
outcomes in subsequent frozen-thawed embryo transfer (FET) cycles.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: 596 normalovulatory patients with 25-

40years old were recruited from January 2015 to June 2016 in this retrospec-
tive study including 196 patients using Duphaston and hMGprotocol and 400
patients using short protocol. In the Duphaston group, oral administration of
Duphaston 20 mg/d and daily injection of hMG 150/225IU were started
simultaneously from cycle day3 until the trigger day.When the dominant fol-
licles reached mature, GnRH-a 0.1mg was used for trigger. Viable embryos
were cryopreserved in all the participants for later transfer. The clinical re-
sults were compared in terms of hormone profile, embryo results, pregnant
outcomes and side effects.

RESULTS: Consistent LH suppression was achieved during COH with
Duphaston, with a range of 0.28 to 9.17 IU/L, and no premature LH
surge was detected. The number of oocytes retrieved in the Duphaston
and hMG protocol was comparable with that in the short protocol
(7.98�5.86 vs.8.14�5.4, P>0.05). No statistic differences were observed
in the number of mature oocytes(7.12�5.16 vs.6.78�4.73), fertilized
oocytes(5.4�4.23vs.5. 66�4.09), cleaved embryos(5.26�4.16 vs.5.53�
4.02) and viable embryos(2.81�2.38 vs.2.64�2.31). The clinical preg-
nancy rate and implantation rate were also similar in the two groups.
Moreover, no discomforts following oral delivery of Duphaston have
been observed during our investigation.

CONCLUSIONS: The study shows that Duphaston is a mild oral alterna-
tive which was feasible to prevent premature LH surges in women undergo-
ing COH and produce component oocytes/embryos in combination with a
‘‘freeze-all’’ strategy. Further studies should be implemented to confirm
this finding and compare the efficacy of different types of progesterone prep-
aration.

References:/
Supported by: This study was funded by the National Nature Science

Foundation of China(grant number : 81601344).
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PREVALENCE OF OVARIAN HYPERSTIMULATION
SYNDROME (OHSS) AND HYPERCOAGULABILITY
IN PATIENTS TRIGGERED BY GNRH AGONIST FOR
EXCESSIVE FOLLICULAR RESPONSE: A SYSTEM-
ATIC FOLLOW-UP. M. Peigne,a,b M. Lobert,c V. Tintillier,d

N. Trillot,d S. Catteau-Jonard,c,e D. Dewailly.c,e aReproductive Medicine,
Gynecology and Obstetrics, Bichat Hospital, APHP, Paris, France; bUniv.
Lille, UMR-S 1172 - JPArc - Centre de Recherche Jean-Pierre AUBERT,
Neurosciences et Cancer, Lille, France; cEndocrine Gynecology and Repro-
ductive Medicine, Jeanne de Flandre Hospital, CHRU, Lille, France; dInsti-
tute of Hematology, Pole de Biologie Pathologie et Genetique, CHRU, Lille,
France; eFaculty of Medicine, Lille 2, Lille, France.

OBJECTIVE: In the literature, the risk of moderate to severe Ovarian Hy-
perstimulation Syndrome (OHSS) is 3 to 6% and reaches 31% in high risk
populations 9 days after oocyte triggering with hCG. Many studies report
no or a markedly decreased risk of OHSS after triggering ovulation with a
GnRH agonist in general population. However, criteria to define OHSS are
rarely explained and OHSS itself is not thoroughly asserted. It is well known
that OHSS is associated with hypercoagulability. However, no study after
triggering with a GnRH agonist assessed haemostasis in these high-risk pa-
tients with high circulating estradiol levels. We wanted to know in patients
with excessive follicular response after ovarian stimulation with antagonist
protocol, if GnRH agonist triggering and ‘‘freeze-all’’ strategy prevent the
occurrence of OHSS and hypercoagulability.

DESIGN: In a French academic reproductive medicine centre, a system-
atic prospective observational follow-up of all patients triggered by GnRH
agonist for excessive follicular response was conducted. 52 patients were
included from January 2014 to July 2015.

MATERIALS AND METHODS: All patients undergoing antagonist pro-
tocol and at high risk of OHSS (estradiol level R 3000 pg/mL and/or more
than 20 folliclesR 11mm on the day of triggering) were triggered by GnRH

agonist. No luteal phase support and a ’’freeze-all’’ strategy were performed.
On the day of oocyte retrieval (D0), at 48h (D2) and at day 7 (D7), OHSS and
hypercoagulability were systematically assessed. Haemostasis data were
compared to the initial status of each patient.
RESULTS: The prevalence of moderate to severe OHSS were respectively

26.9% at D0 (14/52), 15.38% at D2 (8/52), and 7.6% at D7 (4/52). During
follow-up, 18 patients had moderate to severe OHSS (34.6%). Only 1 patient
had severe OHSS requiring hospitalisation. No difference in clinical or
ovarian stimulation parameters was observed between the patients who expe-
rienced OHSS and the others. Hypercoagulability was evidenced at each
stage of the follow-up but no thromboembolic event happened. A rapid
decrease of estradiol and progesterone levels was observed, reaching basal
levels at D7.
CONCLUSIONS: Triggering by GnRH agonist and ’’freeze-all’’ strategy

does not fully prevent the occurrence of OHSS, but limits its duration. Hyper-
coagulability state exists at each stage and a thrombosis prophylaxis should
be discussed.
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LOW FOLLICULAR OUTPUT RATE (FORT) IS ASSO-
CIATED WITH HIGHER CYCLE CANCELLATION
BUT SIMILAR ONGOING PREGNANCY RATES PER
CYCLE COMMENCED IN NORMO-AND HYPER-
RESPONDERS. S. Mumusoglu,a I. Yarali Ozbek,b M. Polat,b

G. Bozdag,a L. Karakoc,a H. Yarali.a,b aHacettepe University, School of
Medicine, Ankara, Turkey; bAnatolia IVF Centre, Ankara, Turkey.

OBJECTIVE: Follicular Output RaTe (FORT) has been proposed as a mea-
sure of responsiveness of the antral follicle to controlled ovarian stimulation
(COS) (1). Increasing FORT has also been reported to be an independent pre-
dictor of clinical pregnancy in GnRH-agonist cycles. We aimed to determine
whether FORT is a prognostic factor for ongoing pregnancy (OP) in normo-
and hyper-responders undergoing ICSI with GnRH-ant protocol.
DESIGN: Retrospective cohort study. A total of 657 consecutive couples

undergoing their first ICSI cycle during Jan 2014-Jan 2017 were enrolled.
Inclusion criteria were: female age <40 yr-old, antral follicle count
(AFC)R10, fixed GnRH-ant protocol with rec-FSH stimulation. Exclusion
criteria were: azoospermia and pre-implantation genetic testing cycles.
Ongoing pregnancy (>12 week of gestation) was taken as the primary
outcome.
MATERIALS ANDMETHODS: FORTwas calculated as the ratio of pre-

ovulatory follicle count (PFC) (>15mm) on day of triggering x100/ AFC (2-
9 mm in diameter) on COS day 1. In all patients, rec-FSH starting dose was
125-187.5 IU/day and dose was adjusted according to ovarian response.
GnRH-ant was commenced on the 5th/6th day of stimulation. Quartiles of
FORT were formed; Q<25th (<33%), Q25-75th (33-59%), and Q>75th

(>59%). Logistic regression analysis was performed to delineate the inde-
pendent significant predictors of OP.
RESULTS: Demographic features and COS response were comparable

among the three groups except cycle cancellation rate, which was signifi-
cantly higher in the Q<25th. OP rate per started cycle was comparable among
the three groups; however OP rate per embryo transfer (ET) was significantly
higher in Q1 when compared to Q25-75th and Q>75th (Table 1). The mean
FORT of OP-positive patients was significantly lower when compared to
OP-negative ones (45.3�19.3% vs. 48.7�18.7%, respectively, p¼0.027).
When female age, body mass index, indication of IVF, PFC, FORT, number
of oocytes, day 3/5 ET, and number of transferred embryos were entered into
the logistic regression model, only FORT (OR¼0.3, 95%CI 0.1; 0.8,
p¼0.022) and day 3/5 ET (OR¼1.3, 95%CI 1.1; 1.6, p¼0.003) remained
to be the significant predictors of OP.
CONCLUSIONS: In normo- and hyper- responders undergoing ICSI em-

ploying GnRH-ant/rec-FSH treatment, low FORT is associated with higher
cycle cancellation rate. However, once embryo transfer is performed, unex-
pectedly, low FORT (Q<25th) is associated with higher OP rate per embryo
transfer. However, the impact of FORTon cumulative pregnancy rates should
be further studied.

Reference:
1. Genro VK, Grynbery M, Scheffer JB, et al. Serum anti-M€ullerian hor-

mone levels are negatively related to Follicular Output RaTe (FORT) in
normo-cycling women undergoing controlled ovarian hyperstimula-
tion. Hum Reprod 2011;26:671-677.
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LIPOIC ACID SUPPLEMENTATION INCREASES THE
EXPRESSION OF PGC-1ALPHA GENE IN GRANU-
LOSA CELLS AND IMPROVES IVF RESULTS IN AG-
ING WOMEN UNDERGOING IVF. C. Kim,a J. Moon,b

Y. Jeung,a S. Kim,a H. Chae,a B. Kang.a aObstetrics and Gynecology, Col-
lege of Medicine, University of Ulsan, Asan Med, Seoul, Korea, Republic of;
bObstetrics and Gynecology, M Fertility Center, Seoul, Korea, Republic of.

OBJECTIVE: This study was performed to investigate the effects of lipoic
acid on controlled ovarian stimulation (COS), in vitro fertilization (IVF) out-
comes, and PGC-1alpha gene expression in granulosa cells in aging women
undergoing IVF.

DESIGN: Retrospective cohort study

MATERIALS AND METHODS: This study included 101 consecutive
IVF/ICSI cycles in 101 infertile patients over 37 years who were given lipoic
acid at a dose of 200mg twice a day orally for 60-90 days before and during
COS period (study group, n¼53) or were not given lipoic acid (control group,
n¼48) in our center between March 2015 and June 2016. The expression of
PGC-1alpha mRNA in granulosa cells was analyzed by realtime RT-PCR.
RESULTS: There were no significant differences in patient’s characteris-

tics between the study and control groups. Total dose and days of gonadotro-
pins used for COS were similar between the two groups. The number of
oocytes retrieved was also comparable. However, the numbers of mature oo-
cytes, fertilized oocytes and grade I or II embryos were significantly higher in
the study (p< 0.001, p< 0.001, p¼ 0.003, respectively). Relative amount of
PGC-1alpha mRNA in the ganulosa cells was significantly higher in the
study group of 8.45 � 3.84 compared with 3.04 � 1.98 in the control group
(p< 0.001). Clinical pregnancy rate seemed to be higher in the study, but the
difference did not achieve the statistical significance.
CONCLUSIONS: The supplementation of lipoic acid of 200mg twice a

day for 60-90 days increases the numbers of mature oocytes and good quality
embryos andPGC-1alpha gene expression in granulosa cells in agingwomen
undergoing IVF.
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ASSOCIATION BETWEEN THE NUMBER OF
RETRIEVED MATURE DONOR OOCYTES AND LIVE
BIRTH IN IVF DONOR RECIPIENT CYCLES USING
FROZEN DONOR EGGS. N. Doyle,a M. J. Hill,a

W. Caswell,b J. Lim,c M. J. Tucker,c M. O. Stratton,b J. Graham,c

A. H. DeCherney,a K. Devine,c H. L. Hayes,b M. Levy,c J. Doyle.c aNational
Institute of Health, Bethesda, MD; bDonor Egg Bank USA, Rockville, MD;
cShady Grove Fertility, Rockville, MD.

OBJECTIVE: The number of oocytes retrieved is considered an important
prognostic variable for IVF cycle outcome. However, whether retrieval of
larger oocyte cohorts compromises oocyte quality and live birth rates is un-
clear. The object of this research was to evaluate live birth outcomes among
frozen donor oocyte recipients according to retrieved oocyte cohort size, and
quantify the potential contribution of surplus cryopreserved embryos to the
number of achievable births per retrieval.
DESIGN: Retrospective cohort study
MATERIALS ANDMETHODS: Anonymous egg donation cycles identi-

fied were performed between 2009-16 by multiple IVF laboratories using
vitrified eggs from a commercially-available donor egg bank. Donated oo-
cytes were cryopreserved and shared among multiple recipients, each
receiving an egg lot of 5-8 mature oocytes; larger retrieved donor egg cohorts
resulted in more egg lots from a single donor. Live birth from these egg lots
was evaluated for fresh transfer only. Surplus good quality blastocysts were
vitrified on day 5 or 6 of development. To estimate potential births from vitri-
fied blastocysts, a conservative 30% live birth rate/embryo was used. Gener-
alized estimation equations analysis was performed and potential
confounders were included in adjusted models as appropriate.
RESULTS: A total of 4485 eligible oocyte donation cycles were evaluated.

Donor oocyte cohorts with fewer total mature oocytes resulted in fewer total
live births from fresh embryo transfer(s) to one or more recipients. Larger
oocyte cohorts did not adversely affect live birth: the number of infants

TABLE 1. Demographic features and cycle outcome according to follicular output rate quartiles

Q<25th (<33%) n¼164 Q25-75th (33-59%) n¼328 Q>75th (>59%) n¼165 P value

Female age (years) 28.3 � 4.1 29.3 � 4.6 28.7 � 4.8 NS
Body mass index (kg/m2) 25.4 � 4.4 25.3 � 4.6 25.9 � 6.3 NS
Duration of stimulation (days) 8.7 � 1.5 8.7 � 1.4 9.0 � 2.2 NS
E2 on trigger day (pg/mL) 2323 � 1477 2389 � 1760 2638 � 1275 NS
Cycle cancelation rate (n, %) 22/164 (13.4)* 14/328 (4.3) 7/165 (4.2) 0.001
Number of oocytes retrieved 12.4 � 6.0 12.4 � 4.6 13.5 � 4.8 NS
Rate of Day 5 transfer % 46.5% 45.6% 45.0% NS
Ongoing pregnancy per embryo transfer (n, %) 76/142 (53.5)* 122/314 (38.9) 68/158 (43.0) 0.013
Ongoing pregnancy per started cycle (n, %) 76/164 (46.3) 122/328 (37.2) 68/165 (41.2) NS

*Significantly different from Q25-75th and Q>75th
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born continued to increase with higher oocyte yield at retrieval and increased
lot number (p<0.001). Furthermore, larger numbers of oocytes retrieved re-
sulted in a significant increase in the number of surplus good quality blasto-
cysts cryopreserved after fresh transfer (p<0.001), and in the estimated total
number of potential infants per retrieval (p<0.001).

CONCLUSIONS: This current analysis of IVF outcomes among recipi-
ents of vitrified donor oocytes demonstrates that live birth from fresh embryo
transfer is not adversely affected by retrieval of more oocytes. Secondarily,
there were more surplus embryos for cryopreservation with increasing
numbers of retrieved oocytes, increasing the potential cumulative number
of infants per retrieval. These findings must be considered in the context of
achieving a safe stimulation of the oocyte donor.
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DUAL TRIGGER VS. HCG FOR FINAL OOCYTE
MATURATION. A PROSPECTIVE RANDOMIZED
CONTROLLED, DOUBLEBLINDEDSTUDY: PRELIMI-
NARY RESULTS. J. Haas,a R. Bassil,a K. Cadesky,a

R. Casper.b aTRIO Fertility Partners, Toronto, ON, Canada; bTRIO Fertility
Partners, Professor, University of Toronto, Toronto, ON, Canada.

OBJECTIVE: Human chorionic gonadotropin (hCG) is usually used at the
end of controlled ovarian hyperstimulation (COH) as a surrogate LH surge to
induce final oocyte maturation and resumption of meiosis. Recently, based on
retrospective studies, the co-administration of GnRH agonist and hCG for final
oocyte maturation (dual trigger) has been suggested to improve IVF outcome
and pregnancy rates. The objective of the present study was to determine
whether co-administration of GnRH agonist and hCG in IVF cycles would
improve the number of oocytes and oocyte quality compared to hCG alone.

DESIGN: A single center, prospective, randomized controlled, double
blinded clinical trial.

MATERIALS AND METHODS: Normal responder patients were ran-
domized either to receive hCG or dual trigger for final oocyte maturation.
Data on patients age, BMI, AMH, number of follicles >10 mm and >15
mm on day of hCG administration, number of oocytes retrieved, MII, zygotes
and blastocysts were assessed and compared between the dual trigger group
and the hCG group.

RESULTS: One hundred and eight patients were included in the study, 54
patients in each arm. The age (35.9 vs. 35.7 p¼NS), BMI (23.7 kg/m2 vs. 24
kg/m2, p¼NS ) , AMH (20.7 pmol/l vs. 19.5 pmol/l P¼NS) and FSH (6.5 vs.
5.8 p¼NS) were comparable between the two groups. The total amount of
gonadotropins, the length of the stimulation and the number of follicles
>10 mm and >15 mm in diameter on day of hCG administration were
also similar in the two groups. The number of eggs retrieved (12.9 vs.
10.6, p¼0.02), the number of MII (10.1 vs. 8.6, p¼0.03) and the number
of zygotes (7.9 vs. 6.3, p¼0.04) were significantly higher in the dual trigger
group compared to the hCG group. The oocyte recovery rate ( oocytes/folli-
clesR11mm) was significantly higher in the dual trigger group compared to
the hCG group (97% vs. 78% p¼0.001). The number of blastocysts (3.7 vs.
3.1) was comparable between the two groups. The clinical pregnancy rate
and the ongoing pregnancy rate were similar in both groups.

CONCLUSIONS: The dual trigger increases the number of oocyte, mature
oocytes and the number of zygotes compared to triggering with hCG alone in
normal responder patients. The increase in the number of mature oocytes
may potentially improve the outcome of the IVF cycle.

References:
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EFFECT OF INTERVAL BETWEEN OVULATION
TRIGGER AND OOCYTE ASPIRATION IN GNRH
ANTAGONIST CYCLES. I. Park,a K. Lee,a H. Sun,a

J. Kim,a H. Chi,b S. G. Kim,b Y. Kim,b J. Park,b

C. S. Yoo,b J. Jo.c aMamapapa&baby OBGY, Ulsan, Korea, Republic of;
bBabydream Research Center, Mamapapa&baby IVF Center, Ulsan, Korea,
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public of.

OBJECTIVE: Oocyte aspiration was usually done 35-36 hours after trig-
gering. Some studies evaluated the effects of interval between triggering for
final oocyte maturation and oocyte aspiration in GnRH agonist long protocol.
Longer interval was related with oocyte maturation rate in these studies.
However, there are few studies about the effects of interval between trig-
gering and oocyte aspiration in GnRH antagonist cycles. The purpose of
this study is to evaluate the effect of interval between ovulation trigger and
oocyte aspiration in GnRH antagonist cycles
DESIGN: Prospective observational study
MATERIALS AND METHODS: This prospective observational study

included 2079 patients undergoing IVF cycles using GnRH antagonist proto-
col between November 2014 and March 2017. On the day of triggering, final
oocyte maturation was triggered by intramuscular hCG 10000 IU at 9 PM.
And oocyte aspiration was done after 36 to 39 hours later. We divided the pa-
tients into three groups by interval between triggering and oocyte aspiration.
Group A: 36 hours % interval % 37 hours
Group B: 37 hours < interval % 38 hours
Group C: 38 hours < interval % 39 hours
RESULTS: In each group, age (36.9�4.1 vs. 36.8�4.1 vs. 36.9�4.0) and

the number of oocytes (8.2 vs. 8.6 vs. 8.5) did not show significant
differences. There were no significant differences among three groups in
the percentage of mature oocytes [63.4% vs. 62.4% vs. 63.5%, P¼NS] and
fertilization rates [72.8% vs. 73.8% vs. 71.7%, P¼NS]. Pregnancy rates
were similar among three groups [46.1%(487/1056) vs. 48.1%(330/686)
vs. 47.5%(159/335), P¼NS].
CONCLUSIONS: In this study, interval between triggering for final

oocyte maturation and oocyte aspiration does not affect the IVF outcomes.
It suggests clinician can fix triggering injection time like 9 PM. It could
give some convenience to patients and hospital staff without compromising
IVF outcomes.

Oocytes (N) 5-9 10-14 15-19 20-24 25-29

Donor retrievals 137 300 315 252 170
Primary ET 126 505 746 664 508
LB/retrieval (Primary ET) 41.6% 68.0% 97.8% 117.5% 138.8%
Infants born per retrieval 0.5 0.8 1.2 1.4 1.7
Infants/freshly tx embryo 39.3% 32.8% 32.1% 34.4% 38.3%
Surplus cryo/retrieval 1.1 1.7 1.8 2.7 3.6
Total estimated infants/retrieval 0.9 1.4 1.7 2.3 2.9
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ULTRA-LONG PROTOCOL INCREASES PREGNANCY
RATES IN IVF WOMEN BY ELIMINATING THE PERI-
TONEAL FLUID FROM THE CUL-DE-SAC. S. Tan,a,b,c

C. Chen,a,c C. Chen,a Y. Lee,a C. Tzeng.a,c aCenter for Repro-
ductive Medicine, Taipei Medical University Hospital, Taipei, Taiwan;
bGraduate Institute of Clinical Medicine, College of Medicine, Taipei Med-
ical University, Taipei, Taiwan; cDepartment of Obstetrics and Gynecology,
School of Medicine, College of Medicine, Taipei Medical University, Taipei,
Taiwan.

OBJECTIVE: Peritoneal fluid (PF) in the cul-de-sac (CDS), possible due
to the regurgitation of menstrual blood, is frequently found in women with
endometriosis. The depot GnRHa treatment will lead to amenorrhea of
women and may result in eliminating PF from the CDS. We aim to compare
pregnancy rates (PR) in the specific group of women between ultra-long (UL)
and antagonist (ANT) protocols following IVF treatment.

DESIGN: Retrospective study in a university hospital
MATERIALS AND METHODS: Infertile women under 40 years of age

who underwent controlled ovarian hyper-stimulation (COH) with UL
(received leuplin depot injection one month before COH or conventional
ANT protocol followed by IVF and fresh day 3 embryo transfer between
January and December 2015 were recruited. All cases were divided into
PF (+), n¼412 (UL¼175, ANT¼237) and PF(-), n¼499 (UL¼150,
ANT¼349) groups by trans-vaginal ultrasound during the follicular phase.
Patient profiles and pregnancy outcomes in each group were analyzed and
compared.

RESULTS: In the PF (+) group, there was no significant difference in pa-
tient’s age, BMI, AMH levels and antral follicle count between two groups.
The mean number of oocytes retrieved (9.4 � 6.0 vs. 9.3 � 5.4), the mean
number of embryos transferred (2.5 � 0.8 vs. 2.9 � 0.8) also did not differ
in each group. However, the PR (64% vs. 38.2%), clinical PR (58.9% vs.
30.8%), live birth rate (LBR) (52.6% vs. 24.5%), and implantation rate
(IR) (32% vs 15.2%) were significantly higher in UL group compared to
ANT group (p<0.05). In the PF (-) group, the women’s profiles including
age, AMH levels, number of oocytes retrieved, number of embryos trans-
ferred were no different between UL and ANT groups. The UL protocol
had significantly higher gonadotropin dosage used and higher serum E2
levels than ANT protocol (p <0.01). The clinical PR (38.7% vs. 40.4%),
LBR (30% vs. 32.7%) and IR (19.1% vs 19.9%) all were not different in
two groups.

CONCLUSIONS: PF contains cytokines, MMPs and cellular elements
such as WBCs, macrophages, RBCs as well as endometrial cells which
may alter the micro-environment of implantation milieu and compromise
the pregnancy rates in infertile women undergoing IVF. UL protocol by using
depot GnRHa in PF (+) women may improve the pregnancy outcomes by
abolishing the toxic PF, inhibiting the generation of ROS and results in favor-
able pregnancy outcomes.
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DUAL TRIGGER DOES NOT INCREASE OOCYTE
YIELD FOR DIMINISHED OVARIAN RESERVE PA-
TIENTS UNDERGOING MINIMAL STIMULATION IN
VITRO FERTILIZATION CYCLES. J. Wu,a

B. G. Reed,a L. Bou Nemer,a B. Carr,b O. Bukulmez.a aUniversity of Texas
Southwestern Medical Center, Dallas, TX; bUT Southwestern, Dallas, TX.

OBJECTIVE: The aim of this study was to evaluate whether dual trigger
with leuprolide acetate plus urinary human chorionic gonadotropin (hCG)
improves outcomes in minimal stimulation in vitro fertilization cycles for
diminished ovarian reserve patients.

DESIGN: Retrospective case control study
MATERIALSANDMETHODS: IRB approval was obtained. All completed

minimal stimulation IVF cycles between January 2012 - April 2016 were re-
viewed. Minimal stimulation IVF protocols consist of daily clomiphene citrate
and small amounts of gonadotropin1. Diminished ovarian reserve (DOR) was
defined aswomenwith an anti-mullerian hormone (AMH)< 1.1 or antral follicle
count (AFC) < 7 per Bologna Criteria2. All DOR subjects were allocated into
one of two groups: the dual trigger group (leuprolide acetate 2mg + urinary
hCG 5000 units) or the single trigger group (urinary hCG 10000 units). The pri-
mary outcome was the number of mature metaphase II (MII) oocytes retrieved.
The secondary outcomes were number of oocytes retrieved, 2PN embryos, and
blastocyst stage embryos frozen. All group comparisonswere performedwith the
two-tailed t-test. A p-value of<0.05was considered to be statistically significant.

RESULTS: A total of 55 patients underwent 88 minimal stimulation IVF
cycles with 43 cycles having single trigger and 45 cycles having dual trigger.
The mean age at the time of the cycle, BMI, AMH and total AFC were not
statistically significant, indicating similar groups to compare. However, the
single trigger group was found to have a statistically significant higher differ-
ence in the number of oocytes retrieved (3.09 versus 2.20, p ¼ 0.025).
Although not reaching statistical significance, increases in MII oocytes
(2.5 versus 2.0, p ¼ 0.267), 2PN embryos (2.30 versus 1.76, p ¼ 0.089)
and blastocyst embryos frozen (1.23 versus 1.02, p ¼ 0.355) were observed.

Table 1. Baseline demographic and oocyte yield comparison between single

and dual trigger

Single Trigger
� SEM

Dual Trigger
� SEM p-value

Age, y 38.16 � 0.65 38.22 � 0.52 NS
BMI 26.25 � 0.71 25.34 � 0.83 NS
AMH, ng/mL 0.46 � 0.06 0.51 � 0.08 NS
Total antral follicle count 7.74 � 0.68 6.27 � 0.35 NS
Number of oocytes retrieved 3.09 � 0.31 2.20 � 0.20 0.027
Number of M2 oocytes 2.5 � 0.44 2.00 � 0.22 NS
Number of 2PN embryos 2.3 � 0.25 1.76 � 0.19 NS
Number of blastocysts frozen 1.23 � 0.17 1.02 � 0.15 NS

CONCLUSIONS: Recent trends in in vitro fertilization (IVF) have
evolved towards the use of dual trigger with leuprolide acetate and human
chorionic gonadotropin due to reported increases in mature oocyte yield3.
While this has been shown to work favorably in traditional IVF cycles, this
has not been well-studied in patients with diminished ovarian reserve who
are undergoing minimal stimulation IVF4. Dual trigger does not increase
mature oocyte yield in DOR patients undergoing minimal stimulation IVF
cycles. In group comparisons, single trigger with full dose of urinary HCG
resulted in higher oocyte yield. Full dose HCG should be the preferred
method for trigger in minimal stimulation IVF.
References:
1. Reed BG, Babayev SN, Bukulmez O. Shifting paradigms in diminished

ovarian reserve and advanced reproductive age in assisted reproduction
customization instead of conformity. Semin Reprod Med.
2015;33(3):169-178.

2. Cohen J, Chabbert-Buffet N, Darai E. Diminished ovarian reserve, pre-
mature ovarian failure, poor ovarian responder—a plea for universal
definitions. Journal of Assisted Reproduction and Genetics.
2015;32(12):1709-1712.

3. Griffin D, Benadiva C, Kummer N, Budinetz T, Nulsen J, Engmann L.
Dual trigger of oocyte maturation with gonadotropin-releasing hor-
mone agonist and low-dose human chorionic gonadotropin to optimize
live birth rates in high responders. Fertil Steril. 2012;97:1316-1320.

4. De Oliveira SA, Calsavara VF, Cort�es GC. Final Oocyte Maturation in
Assisted Reproduction with Human Chorionic Gonadotropin and
Gonadotropin-releasing Hormone agonist (Dual Trigger). JBRAAssis-
ted Reproduction. 2016;20(4):246-250. http://dx.doi.org/10.5935/
1518-0557.20160047.
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PROGESTIN PRIMED MILD STIMULATION IN POOR
RESPONDERS. Q. Chen,a Y. Che,b Y. Wang,a

Y. Kuang.a aShanghai Ninth People’s Hospital, Shanghai,
China; bShanghai Institute of Planned Parenthood Research,
Shanghai, China.

OBJECTIVE: To investigate the efficacy of progestin (P)-primed mild
stimulation in combination with frozen embryo transfer (FET) for Bologna
poor responders.
DESIGN: A large-sample retrospectively cohort trial was performed
MATERIALS AND METHODS: 517 Bologna poor responders were

included in this trial. Medroxyprogesterone acetate (MPA) 10mg/d and
low dose of HMG (75-150 IU/d) were administrated from menstrual cycle
day 3 onwards. When the dominant follicle reached the mature criteria,
GnRH agonist 0.1mg and hCG5,000IU were used for trigger.
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RESULTS: A total of 993 oocyte retrieval cycles were analyzed (1.92 cycles
per patient), the average number of oocyte retrieved was 1.8 (95% CI 1.7, 1.9),
resulting in viable embryo 0.8 (95%CI 0.7, 0.8) per cycle. 1.58% of all cases
presented premature LH surge and 0.53% showed premature luteinization dur-
ing P-primed mild stimulation. 385 patients had a total of 782 viable embryos
cryopreserved and completed 337 FETs, resulting 129 clinical pregnancies and
99 live births. The cumulative live birth rate per patient was 19.15% (95% CI
15.76%, 22.54%) in two years. The logistic regression analysis showed that the
main prognosis factors for live birth in frozen-all strategy were age and the
number of viable embryos, independent of ovarian reserve status.

CONCLUSIONS: The strategy of P-primed mild stimulation in combina-
tion with FET provided a reasonable live birth rate for poor responders. P-
priming was effective in blocking LH surge during mild stimulation in
poor responders. The strategy of accumulating viable embryos by P-primed
mild stimulation and delayed transfer will be beneficial for the genuine poor
responders.

Supported by: Natural Science Foundation of China (grant number
81571397 and 81671520).
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DURATION OF GONADOTROPIN STIMULATION IS
PREDICTIVE OF IVF OUTCOME. P. Sarkar,a L. Ying,b

S. M. Plosker,a J. C. Mayer,a Y. Ying,a A. N. Imudia.a aRepro-
ductive Endocrinology and Infertility, University of South Flor-
ida Morsani College of Medicine, Tampa, FL; bSt. George’s University,
Grand Anse, Grenada.

OBJECTIVE: During ovarian stimulation for IVF, the HCG trigger is
administered once follicles achieve a diameter of at least 16 mm, which typi-
cally requires 9-11 days of gonadotropin (Gn) exposure. The impact of accel-
erated or delayed follicular recruitment on IVF success rate has been
inconclusive. We sought to evaluate the relationship between the number
of days of Gn administration on oocyte maturation, embryo quality and preg-
nancy outcome.

DESIGN: Retrospective cohort study
MATERIALS AND METHODS: Data from 690 autologous IVF cycles,

624 of which resulted in fresh embryo transfer, between 2013 and 2016
were reviewed. The data was stratified by the number of days of Gn stimula-
tion before hCG trigger into the accelerated stimulation (Group A,< 8 days),
the typical duration stimulation (Group B, 9-11 days), and the delayed stim-
ulation (Group C, > 12 days). Demographic and IVF specific outcome mea-
sures pertaining to oocyte development, embryo quality, and pregnancy rates
were compared between the groups using ANOVA and x2 test.

RESULTS: Results are depicted in Table 1. Group A consisted of 73
(10.6%), Group B consisted of 451 (65.4%) and Group C consisted of 166
(24%) cycles. Age was comparable between the groups. Patients in Group
A had significantly lower BMI. Pre-stimulation AMH values, the number
of follicles attaining a diameter >15 mm by the day of HCG trigger, the
number of mature (MII) oocytes, number of 2PN zygotes 24h post retrieval,
number of 6-8 cell embryos 72h post retrieval, and number of embryos attain-
ing the blastocyst stagewere all highest in GroupB, followed by group C, and
then group A. Likewise, in the 624 cycles in which a fresh embryo transfer
occurred, clinical pregnancy rates and live birthrates were the highest in
Group B, followed by Group C, and then Group A. Group C patients required

greater doses of Gn to achieve adequate ovarian response whereas Gn
requirements in Groups A and B were similar.
CONCLUSIONS: IVF cycles in which HCG was given after 9-11 days of

stimulation had better pregnancy outcomes, including live births, compared
to patients who had accelerated follicular recruitment or delayed response.
Cycles with accelerated follicular recruitment were associated with poorer
outcome compared to those with delayed response. Although we cannot
determine if the poor outcomes in the accelerated maturation patients are
due to fewer days of Gn stimulation or due to underlying reproductive issues,
our findings suggest that it may be desirable to withhold HCG until at least 9
days of Gn stimulation have transpired.
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GNRH AGONIST VERSUS HCG TRIGGER IN
OVULATION INDUCTION WITH INTRAUTERINE
INSEMINATION: A RANDOMIZED CONTROLLED
TRIAL. M. Le,a J. R. Zolton,b C. Thanh,a V. Nguyen,a

V. Q. Truong,a N. D. Nguyen,a A. DeCherney,b M. J. Hill.b aObstetrics
and Gynecology, Hue University of Medicine and Pharmacy, Hue City,
Viet Nam; bEunice Kennedy Shriver National Institute of Child Health and
Human Development, NIH, Bethesda, MD.

OBJECTIVE: The use of gonadotropin-releasing hormone agonists
(GnRH-a) versus human chorionic gonadotropin (hCG) for ovulation induc-
tion may be another choice for triggering and may decrease the risk of
ovarian hyperstimulation syndrome. The endogenous LH surge by GnRH-a
may also more closely mimic natural conditions. However, GnRH-a may
result in pituitary down-regulation, inadequate corpus luteum function, and
subsequently progesterone deficiency in the luteal phase. The aim of this
study was to evaluate the effect of triggering ovulation by inducing with
GnRH-a versus hCG for IUI cycles.
DESIGN: Prospective randomized controlled trial
MATERIALS ANDMETHODS: Infertility subjects in Vietnam undergo-

ing IUI after either a natural cycle or stimulated cycles with hMG were
randomly assigned to receive ovulation triggering by hCG or GnRH agonist.
Insemination was performed 36 hours after ovulation trigger with 200mg
vaginal progesterone in both groups. Statistical analysis was performed using
SPSS. Datawas nonparametric and baseline comparisons weremadewith the
Mann-Whitney U test. Clinical pregnancy rates were calculated by Chi
square tests. Both logistic regression and GEE models were utilized to ac-
count for potential confounders, which can occur despite randomization,
and to estimate mean effect sizes.
RESULTS: 90 subjects were randomized to hCG trigger and 79 to GnRH-

a. Patient demographics and stimulation characteristics were similar (Table
1). Clinical pregnancy rate was higher in the hCG trigger group (30.0%)
versus the GnRH agonist trigger group (13.9%) (P¼0.01; OR 0.37 95% CI
¼0.17-0.84). Adjusting for age, AMH, and hMG use, the GEE estimation
of the mean pregnancy rate was 32.0% versus 10.8% (P¼0.02). In regression
models adjusting for the same confounders, the unadjusted likelihood of
pregnancy was decreased with GnRH agonist (OR 0.37, 95%CI0.17-0.82,
P¼0.01), similar to the adjusted model (OR 0.27, 95%CI 0.09-0.81,
P¼0.02).
CONCLUSIONS: Ovulation trigger with hCG is associated with signifi-

cantly increased clinical pregnancy rates in patients undergoing ovulation in-
duction with IUI in comparison to GnRH agonist trigger. Given the low risk

Patient demography and IVF cycle outcome

Variables
Group A
(n¼76)

Group B
(n¼452)

Group C
(n¼167) p value

Age (years) 35.7 34.6 35.5 0.081
BMI (Kg/m2) 25 27.2 27.9 0.02
AMH (ng/mL) 1.6 3 2.4 0.001
Number of Follicles greater

than 15mm diameter
5.3 8.8 7.26 0.001

Total Gonadotropin dose (IU) 2641 2867 4156 0.001
Matured Oocytes (MII) 5.9 9.3 8.3 0.001
Normal Fertilized eggs (2PN) 5.2 8.1 7.3 0.001
6-8 cells embro 3.7 6 5.13 0.001
Blastocyst 1.6 3 2.6 0.001
Clinical pregnancy rate 19.4% 38.5% 27.6% 0.003
Live Birth Rate 14.9% 32.4% 23.7% 0.007

TABLE 1.

Variable hCG GnRH agonist P value

Age 35 (28-41) 30 (29-36) 0.58
BMI 22 (18.8-24.5) 20.8 (19.8-21.8) 0.34
AMH 4.2 (0.7-12.5) 5.6 (3.8-10.6) 0.57
hMG cycles 18% 28% 0.14
Endometrial Thickness 8 (6.7-9) 8 (6.7-9) 0.15
hMG (IU) 225 (187-600) 300 (225-450) 0.67
ClinicalPregnancy

(unadjusted)
30.0% 13.9% 0.01

ClinicalPregnancy
(adjusted)

32.0% 10.8% 0.02
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of OHSS in patients undergoing ovulation induction, hCG trigger may be
more beneficial for pregnancy outcomes in ovulation induction cycles.
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ACCEPTABILITYAND RESULTS OF CORIFOLLITRO-
PIN ALFA (FSH-CFT) AND DESOGESTREL (DSG) FOR
OVARIAN STIMULATION (COH) IN OOCYTE DO-
NORS (OD). F. Martinez, D. Rodriguez-Barredo,
J. Rodriguez-Purata, E. Clua, I. Rodriguez, B. Coroleu. Hospital Universi-
tario Dexeus, Barcelona, Spain.

OBJECTIVE: In OD, it is crucial that the stimulation regimen is safe and
effective, as well as comfortable to increase acceptability. The objective of
this study is to analyze the acceptability and clinical results of a novel stim-
ulation protocol consisting of FSH-CFT (a single injection replaces 7 injec-
tions of r-FSH) for COH and DSG for control of endogenous LH rise.

DESIGN: Retrospective, case-control study.
MATERIALS AND METHODS: All ODs who underwent a first stimula-

tion cycle with FSH-CFTand ganirelix injection (fixed protocol) for LH sup-
pression, and a second cyclewith FSH-CFTand oral DSG for LH suppression
between April 16/Apr 17 were included. After the second retrieval, donors
were asked to fulfil a 16-item satisfaction questionnaire (EFESO question-
naire). Answers ranged from a very high degree of satisfaction (score¼5)
to a very low degree (score¼1). All ODs received a combined contraceptive
pill (CCP) for 14-22 days. After stopping CCP, oral DSG was initiated and
continued until trigger. For COH, in the study center FSH-CFTwas admin-
istered 7 days after the last CCP pill, at a dose of 150 mcgr. At stimulation
day 8, daily doses of gonadotropins were added if needed. Total rFSH con-
sumption was defined as the total supplementary dose used to reach the
desired follicular development. Final maturation trigger consisted of a
GnRH agonist in all patients (triptorelin acetate 0.2 mg). Continuous vari-
ables were compared with t-test or Wilcoxon Mann-Whitney test as needed.
To compare means between the first and the second cycle in the same patient,
the t-test for paired data was used.

RESULTS: A total of 42 ODs were included. Mean age was 26.4�3.6,
mean AFC was 19.5�5.1 and mean AMH was 3.62�1.9 ng/ml. Overall,
the degree of satisfaction observed with the novel stimulation protocol was
high. Mean degree of satisfaction in the 16 items of the questionnaire ranged
between 4.0 and 4.7. Lower-scoring items were interference with daily activ-
ities (4.0) and local secondary effects (4.1); and higher-scoring items were
easy-to-store (4.7) and understanding instructions of the medication (4.7). In-
termediate-scoring �ıtems were easy to administer (4.5), handling (4.6), and
exact dosing (4.4). All stimulation variables are described in Table 1.

CONCLUSIONS: ODs treated with a novel regimen consisting of FSH-
CFT for ovarian stimulation and oral DSG for control of endogenous LH
rise showed a high degree of the acceptance without impact on the number
of MII oocytes retrieved. Further randomized trials are needed to confirmed
these findings.
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ASSOCIATION BETWEEN FSH DOSE AND AMH
LEVEL ON OOCYTE QUANTITY AND QUALITY
IN GNRH ANTAGONIST CYCLES. M. S. Lee,
L. V. Farland, P. Brady, C. Racowsky, D. J. Kaser. Dept of Ob-
stetrics & Gynecology, Brigham & Women’s Hospital and Harvard Medical
School, Boston, MA.

OBJECTIVE: Accumulating data suggest that high FSH doses during
IVF may impair follicular number and function, as well as oocyte and
embryo quality. It is unknown whether this detrimental relationship holds
true for all patients regardless of AMH level. The objective of this study
was to test the hypothesis that high FSH dosing has a detrimental effect
on oocyte quantity and quality in patients with low and normal AMH, but
may be necessary for patients with a high AMH to overcome the inhibi-
tory effect of AMH on gonadotropin receptor expression and action in
granulosa cells.
DESIGN: Retrospective cohort study
MATERIALS AND METHODS: All first GnRH antagonist IVF/ICSI

cycles between 1/2013 and 5/2016 (n¼994) in patients with a docu-
mented AMH at a single academic institution were included. The cohort
was stratified by AMH (ng/mL) into tertiles (<1.8, 1.8-4.2, >4.2). The
primary exposure was daily FSH dose on cycle days 2-7: <225IU, 225-
449IU, and >450IU. Primary outcomes were total and mature (MII)
oocyte yield. Secondary outcomes were 2PN and usable (transferred
plus frozen) embryo yield, as well as % cycles with at least 1 degenerat-
ing oocyte or embryo, and/or arrested embryo. Poisson regression
adjusted a priori for age and AMH was used to model the association be-
tween FSH dosing and stimulation outcomes across AMH tertiles. Other
covariates, including diagnosis, donor status, BMI, day 3 FSH, antral fol-
licle count, use of hMG, trigger type, and length of OCP lead-in were
tested for confounding.
RESULTS: High FSH dosing was associated with a significantly lower

yield of MII and total oocytes for both low and medium AMH tertiles,
but the opposite was observed for the high AMH tertile (Table). In
contrast to the lack of association between high FSH dose and usable
embryos in the low AMH tertile, a significant association was observed
in the high AMH tertile. There was no significant association between
FSH dose and 2PN yield, or % cycles with oocyte/embryo degeneration
or arrested embryos.
CONCLUSIONS: These findings support the hypothesis that early

high FSH doses in GnRH antagonist cycles have a negative effect
on total and mature oocyte yield in patients with an expected low
or normal response. However, in patients with a high AMH (>4.2
ng/mL), the effect is opposite, suggesting that high gonadotropin
dosing may be necessary to overcome the inhibitory effect of AMH
on early folliculogenesis.

Response to stimulation

FSH-CFT
Desogestrel

FSH-CFT
Ganirelix p-value

Total rFSH consumption (IU) 658�361 471�346 NS
Days of stimulation 10.0�1.0 9.5�1.7 NS
Total number of injections 4.6�1.7 8.1�4.0 NS
Peak Estradiol (pg/mL) 1394�703 2357�1043 p¼0.04
Oocytes retrieved 15.4�6.8 15.1� 8.7 NS
MII retrieved 11.8�5.4 11.5�6.6 NS

Ovarian stimulation outcomes as a function of day 2-7 FSH dosing (daily IU) and

AMH (ng/mL) tertiles

AMH<1.8 AMH 1.8-4.2 AMH>4.2

N¼323 N¼337 N¼334

Mean no. MII oocytes
FSH dose <225 IU 9.2 (6.2) 12.2 (6.1) 14.2 (8.1)
225-449 IU 7.5 (4.1) 11.5 (6.5) 15.9 (9.5)
>450 IU 5.3 (3.0) 7.2 (4.0) 16.7 (10.2)
aRR (95% CI) 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
aRR (95% CI) 0.95 (0.81-1.12) 1.11 (1.04-1.20) 1.17 (1.07-1.27)
aRR (95% CI) 0.80 (0.67-0.96) 0.73 (0.60-0.89) 1.21 (0.99-1.48)
P-value <0.0001 <0.0001 0.01
Mean no. oocytes retrieved
FSH dose <225 IU 11.6 (6.8) 15.1 (7.2) 18.8 (10.2)
225-449 IU 9.6 (5.0) 14.8 (7.6) 20.8 (10.8)
>450 IU 7.2 (3.8) 11.4 (4.7) 26.7 (16.5)
aRR (95% CI) 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
aRR (95% CI) 0.96 (0.83-1.11) 1.15 (1.08-1.23) 1.18 (1.09-1.27)
aRR (95% CI) 0.86 (0.73-1.01) 0.91 (0.78-1.07) 1.49 (1.27-1.75)
P-value 0.02 <0.0001 <0.0001
Mean no. usable embryos
FSH dose <225 IU 4.1 (2.7) 5.0 (3.1) 5.8 (4.0)
225-449 IU 3.2 (2.0) 4.9 (3.9) 6.3 (4.5)
>450 IU 2.9 (1.9) 4.5 (2.8) 7.0 (3.4)
aRR (95% CI) 1.00 (Ref) 1.00 (Ref) 1.00 (Ref)
aRR (95% CI) 0.88 (0.68-1.14) 1.17 (1.04-1.31) 1.25 (1.09-1.43)
aRR (95% CI) 0.91 (0.69-1.21) 1.10 (0.83-1.47) 1.43 (1.01-2.02)
P-value 0.60 0.03 0.001

Values represent mean +/- SD
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IMPACT OF THE LEVONORGESTREL INTRAUTER-
INE DEVICE (LNG-IUD) ON OOCYTE
DONATION. D. McQueen,a M. L. Uhler,b E. C. Feinberg.c
aUniversity of California, San Diego, La Jolla, CA; bReproduc-
tive Endocrinology and Infertility, Fertility Centers of Illinois, Warrenville,
IL; cNorthwestern University Feinberg School of Medicine, Chicago, IL.

OBJECTIVE: It is theorized that systemic action of levonorgestrel could
influence ovarian responsiveness and oocyte quality. Our objective was to
evaluate the impact of the LNG-IUD on oocyte donation cycles.

DESIGN: Retrospective Analysis
MATERIALS AND METHODS: In this IRB approved study, all oocyte

donation cycles (N¼1,615) from 2010 - 2016 were reviewed for the presence
of a LNG-IUD. Only anonymous donors< 30 years old were included. Con-
trols were matched 2:1 by the date of stimulation. A third cohort of donors
with a copper IUD was also analyzed. The first embryo transfer resulting
from the oocyte donation cycle was used for pregnancy outcome calcula-
tions. Continuous variables were compared with a student’s t-test and cate-
gorical variables were compared with Fisher’s exact test.

RESULTS: 16 donors with a LNG-IUD, 32 matched controls and 16 do-
nors with a copper IUD were included. Baseline characteristics were
compared between groups (Table). The total gonadotropin dose, peak estra-
diol (E2) and number of days of stimulation was not statistically different be-
tween the LNG-IUD group and controls. The LNG-IUD group had a
significantly lower peak E2 compared to the copper IUD group. The cancel-
lation rate was 12.5% (2/16) in the LNG-IUD group vs. 6.3% (2/32) in con-
trols and 0% (0/16) in the copper IUD group (NS). The mean number of
oocytes retrieved was not significantly different between groups: (LNG-
IUD 20, controls 22, and copper IUD 21.) The percent of mature oocytes,
fertilization rate and blast formation rate were not statistically different be-
tween the LNG-IUD group and controls. The LNG-IUD group had a signif-
icantly lower percent of mature oocytes compared to the copper IUD group,
68% vs 76%, p¼0.02. The clinical pregnancy rate in the LNG-IUD group
was significantly higher than controls, 86% vs 52%, P¼0.04. The difference
in live birth rate did not reach statistical significance 71% vs 48%, P¼0.2.

CONCLUSIONS: The presence of a LNG-IUD did not significantly
impact gonadotropin requirements, peak E2, length of stimulation, oocyte
yield, oocyte maturity, fertilization rate, blast formation rate and live birth
rate compared to matched controls. LNG-IUD users had a lower peak E2
and percent mature oocytes compared to copper IUD users. There was a
higher clinical pregnancy rate in the LNG-IUD group; however, this finding
should be interpreted with caution given the small sample size. These find-
ings suggest that the presence of the LNG-IUD among oocyte donors did
not impact outcomes.
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LEVONORGESTREL INTRAUTERINE DEVICE HAS
MINIMAL EFFECT ON OVARIAN STIMULATION CY-
CLE OUTCOMES IN OOCYTE DONORS. A. Adeleye,a

L. Aghajanova,b M. Cedars,c M. V. Sauer.d aDivision of Repro-
ductive Endocrinology and Infertility, Department of Obstetrics, Gynecology
and Rep, University of California San Francisco, San Francisco, CA; bObste-
trics, Gynecology and Reproductive Sciences, University of California San
Francisco, San Francisco, CA; cObstetrics, Gynecology and Reproductive
Sciences, University of California, San Francisco, San Francisco, CA; dOB
GYN, Columbia University, New York, NY.

OBJECTIVE: Long-acting contraceptive use has increased over the last
several years. Data are lacking on the possible impact of the presence of a
levonorgestrel (LNG) intrauterine device (IUD) on controlled ovarian stim-
ulation. This study seeks to determine if the presence of a LNG-IUD during
ovarian stimulation impacts the expected oocyte yield or other parameters of
stimulation in young oocyte donors.
DESIGN: Retrospective cohort study
MATERIALS ANDMETHODS: Oocyte donor cycles (n¼575) including

cycles with LNG-IUD (n¼29) in place were reviewed. The primary outcome
was the ratio of retrieved oocytes to the initial antral follicle count (AFC),
where the initial AFC was collected at the intake exam. Total gonadotropin
dose and days of stimulation, peak estradiol level and follicular response
were assessed. Statistical analysis was performed using a student’s t-test.
RESULTS: A LNG-IUD was present in 5% of cycles. There were no differ-

ences in age, BMI, or race. Mean age was 26.1�3.94. The ratio of oocytes
retrieved to initial AFC in subjects without and with a LNG-IUD was 1.16
+/-0.02 and 1.05 +/- 0.06 respectively. There was no difference in this ratio be-
tween the two groups (p-value¼0.28, 95% confidence interval CI [-0.09 to
0.32]) and this continued to be true when controlling for the stimulation proto-
col.When comparing subjects without a LNG-IUD to thosewith one, therewas
no difference between the total days of stimulation (10.4 vs.9.6 p-value¼0.79),
mean total FSH administered (1505.9 vs.1590.5 p-value¼ 0.45) or peak estra-
diol (3617.8 vs. 3509.017, p-value¼0.7139) between the groups.
CONCLUSIONS: No significant differences in expected versus actual

number of eggs retrievedwere observed in youngwomen undergoing ovarian
stimulation with and without a LNG IUD. These preliminary findings suggest
that LNG IUDs may remain in place in oocyte donors or women undergoing
treatment for oocyte freezing and fertility preservation. This approach may
potentially increase patient satisfaction and decrease health care costs.
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PROBABILITY OF PREGNANCY WITH MONO
VERSUS MULTIPLE FOLLICULOGENESIS AMONG
WOMEN WITH UNEXPLAINED INFERTILITY WHO
ARE UNDERGOING OVULATION WITH GONADO-
TROPINS, CLOMIPHENE OR LETROZOLE. T. C. Plowden,a

S. L. Mumford,b R. A. Wild,c M. Cedars,d A. Z. Steiner,e E. Eisenberg,f

J. M. Franasiak,g M. P. Diamond,h N. Santoro,i R. M. Network.j aPRAE,
NIH, Bethesda, MD; bNICHD, NIH, Rockville, MD; cOb/Gyn, OUHSC,
Oklahoma City, OK; dObstetrics, Gynecology and Reproductive Sciences,
University of California, San Francisco, San Francisco, CA; eUniversity of
North Carolina, Chapel Hill, NC; fNICHD, Bethesda, MD; gRMA New Jer-
sey, Thomas Jefferson University, Basking Ridge, NJ; hAugusta University,
Augusta, GA; iObstetrics and Gynecology, University of Colorado School
of Medicine, Aurora, CO; jEunice Kennedy Shriver NICHD, Bethesda, MD.

OBJECTIVE: Ovarian stimulation can result in multiple follicles and a
higher pregnancy rate but, unfortunately can lead to a higher risk of multiple
pregnancies. The likelihood of pregnancy in patients with mono-folliculo-
genesis compared to that of patients with multi-folliculogenesis has not
been established. Our objective was to determine the probability of preg-
nancy with mono- versus multi-folliculogenesis among women with unex-
plained infertility.
DESIGN: Secondary analysis of a large, multi-center randomized

controlled trial: Assessment of Multiple Intrauterine Gestations from
Ovarian Stimulation (AMIGOS).
MATERIALS AND METHODS: Couples with unexplained infertility

were randomized to one of three treatment groups: gonadotropins, clomi-
phene or letrozole combined with insemination. Follicle number and sizes
were documented around the time of trigger with HCG. For this analysis,
women were examined as having either 1 follicle orR 2 follicles measuring
at least 16mm. Relative risk (RR) and 95% confidence intervals (CI) for

Donor Demographics and Outcomes

* P values
< 0.05
compared
to LNG-IUD

LNG-IUD
(N¼16)

Matched
Controls
(N¼32)

Copper IUD
(N¼16)

Mean Donor Age,
yr (SD)

26 (2.7) 26 (2.5) 26 (2.5)

Mean Donor Body
Mass Index,
kg/m2 (SD)

24 (3.5) 22 (3.1)* 22 (2.3)

Mean Total IU
Gonadotropin (SD)

2355 (885) 2536 (964) 2655 (1394)

Mean Days of
Stimulation (SD)

10 (2) 10 (1) 10 (2)

Mean Peak E2,
pg/mL (SD)

2587 (1010) 2968 (1120) 3454 (1147)*

Mean No. Oocytes
Retrieved (SD)

20 (6.5) 22 (4.9) 21 (4.9)

% Oocytes Mature 68% (188/278) 69% (450/650) 76% (258/340)*
% Fertilized 84% (158/188) 79% (354/450) 86% (222/258)
Blastocyst Formation

Rate
53% (84/158) 57% (203/354) 56% (124/222)

Clinical Pregnancy
Rate per Transfer

86% (12/14) 52% (15/29)* 50% (7/14)

Live Birth Rate
per Transfer

71% (10/14) 48% (14/29) 43% (6/14)
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clinical pregnancy and live birth by number of follicles (greater than 16mm)
were estimated using generalized linear models adjusted for age, BMI, years
of infertility and history of prior live birth.

RESULTS: Women with mono-folliculogenesis (a single follicle greater
than 16mm) had the same likelihood of clinical pregnancy (RR 0.92, 95%
CI 0.68, 1.23) and live birth (RR 0.93, 95% CI 0.69, 1.25) as multi-folliculo-
genesis (2 or more follicles greater than 16mm). Results were unchanged us-
ing a cutoff of 18mm. When stratifying by treatment modality
(gonadotropins, letrozole or clomiphene), there again were no differences
in clinical pregnancy rates or live birth rates.

CONCLUSIONS: Multi- versus mono- folliculognesis following ovarian
stimulation with clomiphene, letrozole, or gonadotropins did not affect suc-
cess rates with associated intrauterine insemination in women with unex-
plained infertility. Cycles should not be canceled based on follicular
response to ovarian stimulation.

Supported by: Supported by grants from the National Institutes of Health,
the Eunice Kennedy Shriver National Institute of Child Health and Human
Development, and by the American Recovery and Reinvestment Act.
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HEMODYNAMIC CHANGES DURING CONTROLLED
OVARIAN HYPERSTIMULATION. Y. Baruch,a

E. Ashwal,b J. Hasson,c T. Avnon,d U. Z. Amikam,e

M. Dviri,f E. Zohav,g A.Many,h F. Azem.i aLis Maternity Hos-
pital Tel AvivMedical Center, Sackler Faculty ofMedicine, Tel Aviv Univer-
sity, Tel Aviv, Israel; bObgyn, Rosh Haayin, IL, Israel; cTel Aviv Sourasky
Medical Center, Tel Aviv, Israel; dTel Aviv Medical Center, Tel Aviv, Israel;
eObgyn, Ramat Hasharon, Israel; fLis Maternity Hospital, Sackler Faculty of
Medicine, Tel Aviv, Israel; gSackler Faculty of Medicine, Tel Aviv, Israel;
hLis Maternity Hospital, Tel Aviv, Israel; iSourasly Medical Center, Tel-
Aviv, Israel.

OBJECTIVE: To assess the impact of controlled ovarian hyperstimulation
(COH) on hemodynamic parameters.

DESIGN: Non-invasive electrical bio-impedance based devices have been
used effectively to assess cardiac hemodynamics. We sought to assess the he-
modynamics of women undergoing COH for in vitro fertilization (IVF) by
using a novel whole body bio-impedance based device - NICaS (non-invasive
cardiac output monitoring system).

MATERIALS AND METHODS: Prospective longitudinal single center
observational study. The hemodynamics of women undergoing IVF cycles
were assessed. Hemodynamic parameters of patients were assessed at baseline
before stimulation (Time 1) and were then compared to parameters at ovum
pick-up (OPU) day (Time 2) and at embryo transfer (ET) day (Time 3). All
assessment were conducted prior to any anesthetic drug or invasive procedures.
The assessed parameters included: heart rate (HR), cardiac index (CI), stroke
index (SI), total peripheral resistance (TPR) andmean arterial pressure (MAP).

RESULTS: Overall, 82 women underwent 106 IVF cycles� intracytoplas-
mic sperm injection (ICSI). Mean age of patients was 37.2�5.1 years with a
mean body mass index (BMI) of 24.1�5.1 kg/m2. Fifty seven fresh embryo
transfers (53%) were performed. Recombinant human chorionic gonadotropin
(HCG)was used in 93 cycles (93.4%). No significant differences were found in
HR, MAP, TPRI, SI and CI between time 1 and 2 (Table 1). However, the he-
modynamic parameters at the ET stage (Time 3) showed a significant increase
in HR compared to times 1 and 2 (10.9% and 9.7% increase, p<0.001; respec-
tively), decrease in TPRI (-12.1%and -12.8%decrease; p¼0.013; respectively)
and increase in CI (14.7% increase, p¼0.004).

CONCLUSIONS: Significant hemodynamic changes occur during the
course of an IVF cycle. These changes are expressed mainly at the ET stage.
These changes may represent the impact of vasoactive substances secretion
from aspirated follicles on hemodynamic physiology rather than a direct ef-
fect of pharmacological therapies.
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ESTROGEN AND PROGESTERONE RECEPTORS
SHOW DISTINCT PATTERNS IN DIFFERENTENDO-
METRIAL CELLS OF OOCYTE DONORS AFTER
OVARIAN STIMULATION. E. Manvelyan,
L. Aghajanova, S. Houshdaran, J. Irwin, L. C. Giudice. OB/GYN and
Reproductive Sciences, UCSF, San Francisco, CA.

OBJECTIVE: Controlled ovarian hyperstimulation is associated with
accelerated endometrial maturation and altered gene expression in the subse-
quent luteal phase. We aimed to evaluate the correlation between different
serum levels of sex hormones, endometrial histology and endometrial estro-
gen and progesterone receptor protein levels at the time of oocyte retrieval
after controlled ovarian stimulation (COS) in young healthy oocyte donors.
DESIGN: Laboratory-based study
MATERIALS AND METHODS: Endometrial biopsies were collected on

the day of oocyte retrieval and serum estradiol (E2) and progesterone (P4) levels
weremeasured. Samples were divided into 3 groups based on peak serumE2 on
the day of trigger: group 1 (n¼35) E2%2999 pg/mL; group 2 (n¼41) E2 3000-
4999 pg/mL; group 3 (n¼15) E2 R 5000 pg/mL. Endometrial histology was
assessed by Noyes criteria. Estrogen receptor alpha (ERa) and progesterone
receptors (PRA/PRB) protein levels were assessed by immunohistochemistry
in endometrial stroma (S), glandular epithelium (GE) and luminal epithelium
(LE). One-way ANOVA and Spearman correlation were used for pairwise or
correlation analysis. Statistical significance was set at p<0.05.
RESULTS: There was no statistical difference in mean age, antral follicle

count, days of stimulation, and endometrial thickness. Number of retrieved
oocytes was significantly higher in group 3 vs. groups 1 and 2 (33.9� 9.6;
23.8� 9.1 and 18.6� 11.6, respectively, p¼0.0001). Serum P4 levels were
highest in group 3 (15.1�11.2 ng/mL, 19.7�3.6 ng/mL and 26.5�10.4 ng/
mL in groups 1, 2 and 3 respectively, p¼0.0003). There was no difference
in the number of samples with accelerated endometrial maturation between
the groups. There was a significant difference in ERa and PR levels between
S, GE and LE within the groups (p<0.05). Increasing E2 levels were moder-
ately associated with increased expression of ERa (p¼0.04) in S in group 1
and increased PR and ERa in S and GE, respectively, in group 3 (p¼0.04).
CONCLUSIONS: In oocyte donors undergoing COS, high E2 levels on the

day of trigger, which are strongly associated with higher number of retrieved
oocytes, were not associated with accelerated endometrial maturation in
some patients. Significant difference was observed in ERa and PR levels be-
tween different endometrial cells in all groups with increasing E2 levels.
Supported by: NIH P50 HD 055764 (LCG)
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TRAINING FELLOWS TO PERFORM EMBRYO
TRANSFERS: A STANDARD PROTOCOL GIVING
EXCELLENT LIVE BIRTH RATES. I. Okeigwe,
J. X. Zhang, R. B. Barnes. Obstetrics & Gynecology, North-
western University, Chicago, IL.

OBJECTIVE: Embryo transfer (ET) technique plays a critical role in
determining the success of an IVF cycle and should be an important compo-
nent of fellow training. Yet, many REI fellows graduate performing few or no
ETs. We have developed a standard protocol for fellows to perform ETs. The
purpose of this study was to determine if live birth rates differ between
attending physicians and fellows using a standard protocol.
DESIGN: Retrospective analysis
MATERIALS AND METHODS: IVF cycles performed at an academic

medical center between 7/1/2005 and 12/31/2015 were identified. Cycles

Hemodynamic changes during COH

Time 1 Baseline characteristics 82 cycles Time 2 Ovum pick up 106 cycles Time 3 Embryo transfer 57 cycles

Heart rate (bpm) 76.0�9.8 76.8�11.2 84.3�12.1 <0.001*
MAP (mmHg) 88.4�8.2 86.7�10.5 85.9�10.7 0.748
TPRI (dyneXsec/cm5Xm2) 2,113�507 2,131�498 1,857�502 0.013*
SI (ml/m2) 45.7�7.9 43.9�7.9 45.7�7.5 0.058
CI (l/min/m2) 3.4�0.7 3.4�0.7 3.9�0.8 0.004*

All parameters are presented as mean � standard deviation, index* significance was found between Time 3 and Times 1&2
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without a documented pregnancy outcome or ET physician were excluded.
All fellow transfers were done with a Wallace catheter using the afterload
technique while the attending physician performed abdominal probe ultra-
sound to ensure proper embryo placement. Data were analyzed by attending
physician versus fellow status. All outcomes were evaluated using t-tests, chi
squared or regression analysis.

RESULTS: A total of 2,477 cycles meeting criteria were identified.
Attending physicians performed 2,001 transfers, while fellows performed
476. Attending physicians transferred a larger proportion of grade 1 embryos
(62% vs. 56%, p¼ 0.013), while fellows transferred a larger proportion of
grade 2 embryos (37% vs. 30%, p¼ 0.009). There were otherwise no
differences in cycle characteristics between attending physicians and fellows
(Table 1). Additionally, there were no differences in per cycle live birth rates
between attending physicians and fellows (30% vs. 28%, p¼ 0.422); this
relationship remained true even after adjusting for differences in morphology
grading.When data were analyzed by fellowship year, there remained no dif-
ferences in live birth rates between groups. In particular, the per cycle live
birth rate among first year fellows was 30% compared to 32% among
attending physicians (p¼ 0.653).

CONCLUSIONS: Our data show that there are no differences in live birth
rates associatedwith embryo transfers performed by attending physicians versus
fellows. Furthermore, mastery of proper embryo transfer technique is a skill that
canbe effectively learned during one’s first year of fellowship training.We there-
fore demonstrate that our decade long practice of training fellows to perform em-
bryo transfers does not compromise pregnancy or live birth rates.
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WHAT IS THE BESTMETHODOLOGYTOTRAINAND
EVALUATE THE TRAINING OF REPRODUCTIVE
ENDOCRINOLOGY AND INFERTILITY FELLOWS
FOR EMBRYO TRANSFERS. B. Kutbi,a,b,c

S. Phillips,d,e L. Lapensee.d,e aObstetrics and Gynecology, Faculty of Med-
icine, King Abdulaziz University, Jeddah, Saudi Arabia; bFellowship: Dept
of Obstetrics & Gynecology, University of Montreal, Montreal, QC, Canada;
cOvo Clinique, Montr�eal, QC, Canada; dOVO Fertility, Montreal, QC, Can-
ada; eUniversity of Montreal, Montreal, QC, Canada.

OBJECTIVE: To determine the best methodology to train and evaluate the
training of embryo transfers for fellows by examining the results of the
Fellowship training program at the University of Montreal and comparing
them with current literature

DESIGN: Retrospective analysis of all the embryo transfers (n¼4518)
done by fertility fellows (n¼17) in 7 years (2010 to 2016) in regard to the
pregnancy rate.

MATERIALS AND METHODS: Study includes all embryo transfers
(n¼4518) done by fellows who completed 2 years of fellowship training
(n¼17). Fellows performed between 67 to 469 transfers during their fellow-
ship. Embryo transfers by the fellows included fresh and frozen embryo
transfers from natural and stimulated IVF cycles. Pregnancy rate PR was
considered the primary indicator of a successful transfer, the rate required
to consider performance adequacy was from 36-45% (increases year to
year), and the fellows were always compared to attending physicians. Acqui-
sition of skill was evaluated over series of 20 transfers, individually and
cumulatively

RESULTS: PR comparable to Attending performance was always attained
by the trainees, but both the serial (groups of sequential 20 transfers) and the
cumulative (all transfers) fluctuated widely, with patterns being evident after
a much greater number of transfers than cited in earlier studies. Also, we

noted that achieving the required percentage did not preclude periods of
very low results when the analysis continued for a long period. Results
were similar when analyzing the CU-SUM curve. Analysis of earlier trans-
fers precluded the use of the LC-CUSUM as too many confounding factors
decreased the utility of the test.
CONCLUSIONS: Contrary to previously published research: Embryo

training during fellowship is difficult to assess, and a pre-determined number
of transfers to establish proficiency is difficult to establish. The large number
of variables that affect the singular result of embryo transfers (a positive preg-
nancy) decrease the feasibility of a quality control test (CUSUM or LC-CU-
SUM) as it is designed for use with less complex outcomes. The best method
appears to be a longer period of training with supervision and initial case se-
lection, along with statistical monitoring in groups of 15-20 transfers to
observe the acquisition of skills while minimizing the effects of the potential
confounding factors.
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EASE OF EMBRYO TRANSFER AND ITS IMPACT ON
THE RATE OF PREGNANCY IN WOMEN WITH A CE-
SAREAN SCAR. C. Mottaz, S. Phillips, R. Hemmings.
OVO Fertility, Montreal, QC, Canada.

OBJECTIVE: The purpose of this study was to analyse the difficulty of
transfer in the frozen embryo transfer (FET) in women with a caesarean
scar. Furthermore we wanted to determine if there is an impact on the preg-
nancy rate with FET.
DESIGN: Single-center retrospective case-control report.
MATERIALS ANDMETHODS: We included patients who had their first

baby by IVF in our center, with fresh or frozen embryo, and we considered
the next transfer for patients who had frozen embryo transfer from January
2010 to January 2017. 2 groups of patients were formed according to their
first delivery: cesarean section versus vaginal birth. We compared the ease
of the transfer which was recorded each time in the medical file into 3 levels
: easy, medium or difficult. The clinical pregnancy rate was compared be-
tween the two groups regardless of the difficulty of the transfer. Statistical
analysis was performed using chi-square and comparison of means where
p<0.05 was considered significant.
RESULTS: We recruited 495 patients (302 vaginal deliveries and 193

caesarean deliveries). There was no difference between the groups in terms
of attempt number prior to the first baby, the time delay between the first
baby and the subsequent FET or the endometrial thickness obtained at the
FET. However there was significant difference in the age, as patients having
had caesarean were older (34.9 (SD4.2) vs. 36.7(SD5.5) years old,
p¼0.0001), and the BMI was higher (24.7(SD4.9) vs. 26.1(SD5.4) kg/m2,
p¼0.0054) There was more egg donation in the group who had a caesarean

Patient Cycle Characteristics

Attending Physicians Fellows

Age 36 36
BMI 24 23
Stimulation days 10 10
Oocytes retrieved 12 12
Embryos transferred 2.1 2
D5 transfers 14% 16%
Clinical Pregnancy 40% 42%
Miscarriage 8% 7%
Live birth 30% 28%
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section (4% vs. 15%, p¼0.00001), although a sub-analysis demonstrated that
this did not affect the pregnancy rate. The risk of having a difficult embryo
transfer following a caesarean delivery was statistically higher (0.3% vs.
5.6%, OR¼18.7, p¼0.0052). However, no difference of clinical pregnancy
rate was found between the 2 groups (37,1% for natural birth vs 36,3% for
cesarean, p¼ 0,97).

CONCLUSIONS: It is already known that patients having caesarean deliv-
ery are older and have a higher BMI than those who deliver vaginally. Based
on our data, embryo transfer is more difficult in patients with a cesarean scare
but it doesn’t impact the clinical pregnancy rate.
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DOES THE INTERVAL OF TIME BETWEEN HYSTER-
OSCOPY AND EMBRYO TRANSFER AFFECT CLIN-
ICAL OUTCOME? D. Aharon,a L. Sekhon,b J. A. Lee,b

T. Mukherjee,b C. Ascher-Walsh,a A. B. Copperman.c aObste-
trics, Gynecology and Reproductive Science, Icahn School of Medicine at
Mount Sinai, New York, NY; bReproductive Medicine Associates of New
York, New York, NY; cObstetrics and Gynecology, RMANY-Mount Sinai,
New York, NY.

OBJECTIVE: There is limited data on optimal timing from operative hys-
teroscopy to embryo transfer (ET). Studies restricted to polypectomies and
uterine septum resections show no difference in IVF outcome based on varied
durations from hysteroscopy to ET. However, hysteroscopic procedures
including myomectomies, lysis of adhesions, and retained POCs require
further evaluation. This study aimed to assess whether interval from opera-
tive hysteroscopy to ET affects pregnancy rates, in order to determine if de-
laying an ET after operative hysteroscopy optimizes IVF clinical outcome.

DESIGN: Retrospective cohort study
MATERIALSANDMETHODS: The study included all patients treated at

a single, private IVF center who had operative hysteroscopy followed by a
day 5 ET from 2012 to 2017. The interval of time from hysteroscopy to
ET was calculated and linear regression analyses were performed to assess
the impact of time between hysteroscopy and subsequent ET on clinical
outcome. A subanalysis, restricted to patients that underwent subsequent sin-
gle, euploid, frozen ETs, was performed to assess the impact of time on ETs
using a uniform protocol.

RESULTS: A total of 318 patients underwent an operative hysteroscopy
followed by subsequent ET. Indications for hysteroscopy included polypec-
tomy (n¼205), myomectomy (n¼34), lysis of adhesions (n¼46), septum
resection (n¼19), and retained POCs (n¼12). The mean interval of time
from hysteroscopy to ET was 138.4 �162.7 (range: 20-1390) days. There
was no significant difference in mean interval between procedure and subse-
quent ET in patients with successful vs. no implantation. Patients stratified by
interval from operative hysteroscopy to ET had similar clinical outcomes.
The time from hysteroscopy had no impact on odds of implantation (OR
1.001 (95% CI 0.999-1.002), p¼0.5), ongoing pregnancy (OR 1.001 (95%
CI 0.999-1.002), p¼0.4) or early pregnancy loss (OR 0.997 (95% CI
0.994-1.000), p¼0.07) (adjusted for oocyte age, recipient age, endometrial
thickness, use of PGS, use of donor egg, fresh vs. frozen ET, ET count).
Similar results were observed in the sub-analysis restricted to euploid single
frozen ETs from autologous cycles (data not shown).

CONCLUSIONS: The interval from operative hysteroscopy to subsequent
embryo transfer does not impact the likelihood of successful clinical
outcome. These findings suggest that tissue healing and remodeling after
operative hysteroscopy does not negatively impact endometrial receptivity.
Though only a small proportion of our patients underwent ET within three
weeks post-hysteroscopy, the data are reassuring that implantation and preg-
nancy rates are not negatively impacted by this short time interval. Patients
who have undergone an operative hysteroscopy need not excessively delay
their fertility treatment.

References:
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DOES PLACING A SUTURE ON THE ANTERIOR
LIP OF THE CERVIX ON THE DAY OF
OOCYTE RETRIEVAL FACILITATE EMBRYO
TRANSFER? O. Abuzeid,a A. Pacheco,b D. J. Farhan,c

J. Hebert,d B. Rizk,e M. I. Abuzeid,d J. Corrado.f aOb/Gyn, Grand Blanc,
MI; bHurley Medical Center, Flint, MI; cFlint Surgical Group, Flint, MI;
dOb/Gyn, Hurley Medical Center, Flint, MI; eUniversity of South Alabama;
fNursing, IVF Michigan P.C., Rochester Hills, MI.

OBJECTIVE: During in-vitro fertilization and embryo transfer (IVF-ET)
meticulous and atraumatic ET procedure is essential for a successful
outcome. When a problematic cervix is identified based on a difficult
mock catheter trial, or in the presence of history of previous C-section, pelvic
adhesions, uterine fibroids, large Nabothian follicles, a plan of action needs
to be formulated. The aim of this study is to determine the effectiveness of
placing a cervical suture on the anterior lip of the cervix on day of oocyte
retrieval in facilitating ET procedure in patients in whom a difficult ET
was expected.
DESIGN: Retrospective study
MATERIALS ANDMETHODS: This study included all patients (# 1367)

who underwent fresh non donor IVF-ET treatment and ended in ET (January
2006 to September 2016). Patients were divided into two groups. Group 1
consisted of 323 patients who had a cervical suture (2-0 vicryl) placed on
the anterior lip of the cervix on the day of retrieval after a difficult mock trial.
Group 2 included 1042 patients who did not receive a cervical suture prior to
the ET after an easy mock trial. All ET were performed under trans-abdom-
inal ultrasound scan (TAUS) guidance using a soft embryo transfer catheter.
The ease of ET procedure was reported and the ease by which the drop of air
next to the drop of culture media moved in the endometrial cavity was also
reported. If the drop moved easily away from the tip of the catheter it was
reported as bullet sign. Pregnancy outcome was also reported.
RESULTS: The mean age (yrs) in Group 1 (33.4 + 4.9) was significantly

lower than Group 2 (34.7 + 5.2) [p<0.01]. Overall, there were no significant
differences in key controlled ovarian stimulation parameters and embryology
data between the two groups. There were no significant differences in per-
centage of patients who had very easy TAUS guided ET procedure between
Group 1 (93.1%) and Group 2 (96.2%). In addition, there were no significant
differences in percentage of patients who had bullet sign on TAUS guided ET
between Group 1 (87.8%) and Group 2 (91.7%). Furthermore, there were no
significant differences in pregnancy and miscarriage rates between Group
1(50.0% & 6.75%) and Group 2 (52% & 9.1%).
CONCLUSIONS: Our data suggest that in patients in whom difficult ET is

anticipated, placing a suture on the anterior lip of the cervix on day of oocyte
retrieval makes ET procedure easy and in turn may help in improving preg-
nancy outcome.We suggest liberal use of suture on the anterior lip of the cer-
vix when indicated.
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NATURAL ENDOMETRIAL PREPARATION VS
EXOGENOUS HORMONE SUPPLEMENTATION
PRIOR TO VITRIFIED-WARMED BLASTOCYST
TRANSFER. M. M. Hopeman, S. Alur-Gupta,
D. S. Berger, C. Coutifaris, C. Gracia, S. Senapati. University of Pennsyl-
vania, Philadelphia, PA.

OBJECTIVE: To determinewhether clinical pregnancy and live birth rates
differ by type of endometrial preparation in frozen embryo transfer (FET)
cycles.
DESIGN: Retrospective cohort study at an academic fertility center
MATERIALS ANDMETHODS: Autologous vitrified-warmed blastocyst

embryo transfers from 2013-February 2017 (N¼1107) were reviewed. The
primary exposure was type of endometrial preparation (‘‘programmed’’ vs.
‘‘natural’’ FET). A programmed FET (N¼983) was defined as luteal phase
GnRH agonist suppression, oral estradiol titrated to an endometrial thickness
of 7mm or greater, and intramuscular progesterone starting 5 days prior to
embryo transfer. A natural FET (N¼124) was defined as monitoring serum
and ultrasound for LH, progesterone, and follicle collapse. Day 0 was defined
as the day of follicle collapse, vaginal progesterone was initiated the evening
of day 3, and embryo transfer was performed on day 5. Protocol choice was
based on patient preference after counseling. Multivariable logistic regres-
sion was used to compare the clinical pregnancy rate (CPR) in programmed
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vs. natural FETs adjusting for age, BMI, diagnosis, pre-implantation genetic
testing, year of transfer, and number of embryos transferred.

RESULTS: Cancellations occurred in 13.7%(n¼17) of natural vs
4.9%(n¼48) of programmed FETs (p<0.001). Natural FETs were most
often cancelled due to ovulation or transfer timing issues - while pro-
grammed FETs were cancelled for inadequate endometrial thickness or
suboptimal appearance. The two treatment groups did not differ signifi-
cantly in terms of age, diagnosis, pregnancy history or use of preimplanta-
tion genetic testing (PGS). Overweight (OR 2.0; 95%CI 1.1, 3.5) and obese
(OR 4.4; 95%CI 1.7, 10.9) women were more likely to be treated with a
programmed FET. Women who had at least one prior FETwere more likely
to receive a natural FET (OR 2.0; 95%CI 1.3, 3). Women undergoing nat-
ural FETs were more likely to have a single embryo transfer (OR 1.8; 95%
CI 1.2, 2.9). Overall, when stratified by age, there was no difference in CPR
between those who underwent natural versus programmed FETs except
those greater than 42 years of age - in whom natural FETs had a 100% fail-
ure rate (n¼ 5). There was no difference in CPR between FET types when
restricted to PGS cycles.

CONCLUSIONS: This study provides evidence that, in most women, nat-
ural endometrial preparation with luteal support prior to FET has similar suc-
cess compared to exogenous hormone preparation.Women over the age of 40
may benefit from programmed FETs due to the challenges of increased cycle
variability expected in that age group. Future prospective studies are needed
to validate these findings and identify subpopulations that may benefit from
one endometrial preparation over another.
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ASSESSMENT OF SOCIETY FOR ASSISTED REPRO-
DUCTIVE TECHNOLOGY (SART) MEMBER
CLINIC WEBSITES ON REPORTED EMBRYO TRANS-
FER (ET) PROCEDURES. N. Joshi,a,b T. Zore,a,b

S. B. Schon,c P. Masson,d J. L. Chan.b aObstetrics and Gynecology, Univer-
sity of California Los Angeles, Los Angeles, CA; bReproductive Endocri-
nology and Infertility, Cedars-Sinai Medical Center, Los Angeles, CA;
cUniversity of Michigan, Ann Arbor, MI; dUniversity of Pennsylvania, Phil-
adelphia, PA.

OBJECTIVE: Differences in ET procedures among Society for Assisted
Reproductive Technology (SART) member clinics exist due to differences
in provider preferences. These differences may impact success rates and be
important to patients seeking information on clinic websites prior to consul-
tation with a physician. We sought to determine whether success rates and
transfer techniques were described on clinic websites and investigate associ-
ations between practice location, volume and type with various ET
procedures.

DESIGN: Cross-sectional evaluation
MATERIALSANDMETHODS: Between 3/2017-4/2017, SARTmember

websites were systematically examined by two separate reviewers. Websites
were surveyed for the following characteristics: size/type of practice, loca-
tion, whether transfer of cleavage stage embryos versus blastocysts was
mentioned, discussion of elective single embryo transfer (eSET), and
mention of American Society for Reproductive Medicine (ASRM) guide-
lines for eSET1 or number of embryos to transfer.2 Chi-squared tests were
used to evaluate the differences between the groups.

RESULTS: Of the 376 websites evaluated, 79% were private practice and
21% were academic. 30% of clinics performed>500 cycles a year and 70%
performed<500 cycles a year. 53% report success rates, 50% describe cleav-
age stage ETs, and 66% describe blastocyst ETs, with 33% mentioning a
preference for blastocyst ET. 28% describe eSET and 18% describe ASRM
guidelines for eSET; 11% refer to ASRM guidelines on number of embryos
to transfer. Practice location did not impact the reporting of ET procedures.
Larger practices (>500 cycles/year) weremore likely to indicate a preference
for blastocyst transfer (43 vs 29%, p¼0.02) and describe eSET (39 vs 23%,
p<0.01). Private practices were more likely to describe a blastocyst ET pref-
erence than academic centers (36 vs 23%, p¼0.02).

CONCLUSIONS: While over half of the SART-member clinics advertise
their success rates, many do not detail ET procedures on their websites. Addi-
tionally, while organizations such as ASRM have placed an increased
emphasis on eSET, ET and eSET guidelines are not highly publicized on in-
dividual websites. While practices that do not describe ET procedures and
eSET are likely following guidelines, patients who are interested in maxi-
mizing their chance of singleton pregnancy may be dissuaded from practices
that do not emphasize eSET.
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Elective single-embryo transfer. Fertil Steril. 2012 Apr;97(4):835-42.
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WHY DO WOMEN CHOOSE TO UNDERGO OOCYTE
ASPIRATION WITHOUT SEDATION OR
ANALGESIA? D. Gilboa,a P. Averman,b A. Nuni,b

R. Doron,c D. Seidman.d aIVF Unit, Assuta Medical Center,
Tel-Aviv, Israel; bDepartment of Nursing, Tel Aviv-Yafo Academic College,
Tel-Aviv, Israel; cSchool fo Behavioral Sciences, Tel Aviv-Yafo Academic
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OBJECTIVE: Our aim was to study the reasons that lead women to decide
to undergo OPU without sedation and analgesia (SaA).
DESIGN: Oocyte pick-up (OPU) is a painful, but essential, part of in-vitro

fertilization (IVF) that is usually performed under SaA. We prospectively
studied for the first time why some women choose to undergo OPU without
SaA.
MATERIALSANDMETHODS: This was a prospective study using ques-

tionnaires to obtain sociodemographic and outcome data. A standardized
7-item Generalized Anxiety Disorder (GAD-7) questionnaire was adminis-
tered. The patients were asked to assess the pain experienced during OPU
using a Visual Analog Scale (VAS). The study sample was a convenience
sample of 100 healthy women undergoing OPU at our unit, 50 with and 50
without SaA. All patients were offered SaA free of charge, so economic fac-
tors did not play a role in their decision not to use SaA. The study was
approved by the institution’s IRB.
RESULTS: Women who chose to undergo OPU without SaAwere signif-

icantly more likely to express fear of anesthesia, 58% vs. 38% for patients
who underwent SaA, p<0.05. The pain score, as expected, was high (VAS
6 or more) significantly more often in patients who underwent OPU without
SaA than with SaA, 24% vs. 6%, p<0.05. However, 98% of the patients who
underwent OPU without SaA stated that they would still choose in the future
to undergo OPU without SaA. The median number of oocytes aspirated was
similar among the patient who underwent OPUwith or without SaA, 4 (range
1-26) vs. 5 (range 1-41). However, patients who underwent OPUwithout SaA
were significantly more likely to have no more than 2 oocytes aspirated, 46%
vs 8%, p<0.05. More patients had high anxiety scores among those who un-
derwent OPU with than without SaA, 12% vs. 6%, respectively, non-signif-
icant. Women who did not elect SaA during OPU were less likely to
recommend SaA during OPU to a friend, 24% compared to 88% of those un-
dergoing OPU under SaA, p<0.05.
CONCLUSIONS: Women who chose to undergo OPU without SaA re-

ported more often fear of anesthesia and were more likely to have 2 or fewer
oocytes aspirated. Although women who underwent OPUwithout SaA expe-
rienced significantly more pain during OPU, almost all of them suggested
that they would choose to undergo OPU again without SaA. Increased anx-
iety, as expressed by higher GAD-7 scores, was not associated with a signif-
icant tendency to choose SaA during OPU. The option of OPU without SaA
seems to be an acceptable option for selected women.
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TO FLUSH OR NOT TO FLUSH: A RANDOMIZED
CONTROLLED TRIAL COMPARING FOLLICULAR
FLUSHING AND DIRECT ASPIRATION AT OOCYTE
RETRIEVAL IN POOR RESPONDERS UNDERGOING
IVF. N. Malhotra, D. Dolkar, R. Mahey, N. Singh. Obstetrics and Gyne-
cology, All India Institute of Medical Sciences, New Delhi, India.

FERTILITY & STERILITY� e237



OBJECTIVE: Oocyte retrieval is a crucial step determining the outcome
of IVF cycles. While routine flushing of follicles is not recommended (1) ,
it may improve the yield of oocytes and hence embryos available for transfer
in poor responders. The objective of this study was to assess any improve-
ment in ARToutcome among women with poor response to stimulation dur-
ing an IVF cycle

DESIGN: Randomized controlled trial
MATERIALS AND METHODS: Seventy women with poor response

to controlled ovarian stimulation (defined as 3-5 dominant follicles
on the day of hCG trigger) during the index cycle were randomized
to follicular flushing (Group A) or direct aspiration without flushing
(Group B) at the time of oocyte retrieval.Women with endometriosis
and adenomyosis and those with < 3 dominant follicles on day of
trigger were excluded from the study. The primary outcome was total
number oocytes retrieved, pregnancy and live birth rates. Secondary
outcomes were procedure and anaesthesia time, fertilization, cleavage
and implantation rates.

RESULTS: Of the 70 women 42 were defined poor responders (as per
Bologna criteria) while 28 presented with unexpected poor response (tubal
and unexplained with normal ovarian reserves). There were a significantly
higher number of oocytes retrieved in flushing group in comparison to direct
aspiration [5(0-7) vs 4 (0-7); p¼0.035]. The number of fertilized oocytes and
number of good grade embryos were significantly higher in the flushing
group (Gp A) compared to direct aspiration (Gp B), however the fertilization
and cleavage rates were similar between both groups (Table I). The implan-
tation and clinical pregnancy rates were significantly higher in the flushing
group. The live birth rates were non-significantly better with flushing the fol-
licles. The oocyte retrieval procedure and anaesthesia time was significantly
longer in the flushing group (Table I).

CONCLUSIONS: Flushing of follicles at the time of oocyte retrieval was
of benefit in women with poor response to COH in terms of higher number of
oocyte recovery and therefore more number of embryos available for trans-
fer. Even though the procedure and anaesthesia time is longer it is worth
flushing follicles in women with poor response to COH for better live birth
rates and significantly improved clinical pregnancy rates.

Reference:
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GONADOTROPIN-RELEASING HORMONE AGONIST
(GNRH-A) TRIGGERINGMAY IMPROVE LIVE BIRTH
RATES AND REDUCE OVARIAN HYPERSTIMULA-
TION SYNDROME (OHSS) IN ’FREEZE-ALL’ CYCLES:
TIME TO RE-THINK CONVENTIONALTRIGGERING?
M. J. Davenport,a K. Sorby,b T. Osianlis,c V. B. MacLachlan,d

B. J. Vollenhoven,d,a,e A. J. Talmor.d,a,e aDepartment of Obstetrics and
Gynaecology, Monash Health, Melbourne, Australia; bIVF Partners, Chad-
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OBJECTIVE: Many in vitro fertilisation (IVF) clinics worldwide prefer-
entially use elective embryo cryopreservation. This study compares GnRHa
triggering in ’freeze-all’ cycles with conventional human chorionic gonado-
tropin (hCG) triggering for live birth rates (LBR), neonatal outcomes and
OHSS incidence.

DESIGN: A multi-centre, retrospective cohort study was performed for
matched autologous and donor cycles.

MATERIALS AND METHODS: 467 autologous and 111 donor cycles
utilised a GnRHa trigger and ’freeze-all’ approach from January 2012 to
July 2015. Cycles were matched at a 1:1 ratio with hCG triggered ’freeze-
all’ cycles. Cycles were matched for age, body mass index, polycystic
ovarian syndrome (PCOS), stimulation cycle number and starting gonado-
tropin dose. Cycles were sub-stratified for OHSS risk, according to the pres-
ence of PCOS and/or recruitment of >14 follicles at ovulation. LBR was
recorded for the first blastocyst transfer, cumulative LBR included all subse-
quent transfers. Fisher’s or Chi-squared tests were performed for categorical
data. Continuous data was non-parametrically distributed and Mann-Whit-

ney testing was performed. P-values<0.05 were considered statistically sig-
nificant.
RESULTS: In high-risk autologous cycles, LBRwas 41.3% vs 31.7% after

GnRHa and hCG triggering (p¼0.08). Cumulative LBRwas 58.1% vs 50.7%
(p¼0.16), with no difference in the number of embryos transferred. A similar
trend in LBR was observed in low-risk women (GnRHa 45.5% vs hCG
29.2%, p¼0.19). The incidence of OHSS was significantly lower in high-
risk women (GnRHa 1.2% vs hCG 10.6%; OR 0.10 (0.03-0.29); p<0.05).
No cases of OHSS were reported in low-risk women.
In high-risk donor cycles, LBR was 40.1% vs 41.4% after GnRHa and hCG

triggering (p¼0.97). Cumulative LBR was 61.2% vs 54.8% (p¼0.53) in high-
risk women, and 56.5% vs 42.3% (p¼0.16) in low-risk women. The incidence
of OHSSwas 1.8% vs 3.9% (p¼0.61) after GnRHa and hCG triggering in high-
risk women, and 0% vs 1.7% in low-risk women (p¼1.00).
There was no difference in low birth weight or prematurity for autologous

or donor cycles.
CONCLUSIONS: To our knowledge, this is the largest study comparing

GnRHa and hCG triggers in ’freeze-all’ cycles, and uniquely compares
high and low risk cycles in both autologous and donor populations. Where
a freeze-all approach is indicated or preferred, GnRHa is a safer alterna-
tive to hCG triggering and may improve pregnancy and neonatal out-
comes. Given the increased utility of the ’freeze-all’ approach
worldwide, our results favour GnRHa triggering for all ’freeze-all’ autol-
ogous and donor cycles, regardless of OHSS risk. This implies a shift from
conventional hCG triggering, which exposes women to an unnecessary risk
of OHSS.
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EXAMINATION OF EMBRYO MORPHOKINETICS
IN ICSI PROCEDURE USING EPIDIDYMAL SPERM.
T. Ireza,b N. Findikli.c aHistology&Embryology, Lecturer, Is-
tanbul, Turkey; bHistology and Embryology, Biruni University,
Istanbul, Turkey; cBahceci IVF Center, Istanbul, Turkey.

OBJECTIVE: Time-lapse imaging systems which take embryo
morphology and cleavage kinetics into consideration opened a new field
of study in choosing the best embryos. It is well known that low sperm
quality has negative effects on embryo development. Problems in the
fertilization and embryo development are observed in cases with severe
male factor. However, there isn’t enough information about the embryo
development in cases which sperm is obtained by epididymal aspiration
(MESA) or testicular extraction (TESE) procedures from azoospermic
male patients. Thus, this study aims to compare the embryo develop-
ments in which ejaculated and testicular (obtained by TESE/TESA)
spermatozoa are used by time-lapse imaging and morphokinetic param-
eters.
DESIGN: Study designed as retrospective examination of embryoscope

datas.
MATERIALS AND METHODS: This study was conducted in Bahceci

Fulya IVF Centre and it includes a total of 60 patients (20 with ejaculated,
20 with MESA-retrieved and 20 with TESE-retrieved spermatozoa respec-
tively). In this study, male patients with genetic problems (Vasogenic,
Klinefelter syndrome, Y chromosome microdeletion) and females with
PCO, endometriosis and advanced maternal age were excluded. Fertilization
and cleavage stages until 5th day of 425 embryos( 148 Tese, 152 Mesa and
125 ejaculate) were observed and recorded retrospectively. For the statistical
analysis, student’s t-test, Chi-Square, Kruskal Wallis test and Mann Whitney
U test were used.
RESULTS: In TESE and MESA groups, it is observed that the time be-

tween extrusionl of the second polar body and the appearance of the first
PN is shorter (p¼0.0005) and disappearance of PN is longer (p¼0.0001).
The time between appearance of PN and t2 was longer in TESE and
MESA groups than normospermia (p¼0.0001). The time needed for embryos
to reach the stage with 5, 7, 8, 9 blastomeres was shorter in TESE group
(p¼0.0005, p¼0.0005,p¼0.0012). For embryos in which MESA sperms
were used needed 12 more hours to reach blastocyst stage compared to nor-
mospermic and TESE groups (p¼0.0009). The rates of blastocyst formation
were 70%, 35% and 27.8% in normospermic, TESE and MESA groups,
respectively (p¼ 0.018). Similar pregnancy rates were observed in TESE
and normospermic groups (55%, 55%) but it was lower in MESA group
(39%).
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CONCLUSIONS: We observed statistically significant differences in the
development of embryos in which origins of sperm were different. As a
result, MESA procedure in obstructive azoospermia becomes a highly
controversial topic since the time needed to reach blastocyst stage is longer
and rates of blastocysts and percentage of pregnancy are lower.
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TIME-LAPSE TECHNOLOGY COMBINED WITH A
NOVEL AUTOMATED ANALYSIS METHOD FOR
EMBRYO SELECTION; CLINICALVALIDATION.
L. Alegre,a A. E. Palma,b J. J. Marcos,c C. Albert,a R. Del Gal-
lego,a A. Pellicer,d M.Meseguer.a aIVI Valencia, Valencia, Spain; bIVF Lab-
oratory, IVI Panama, Panama, Panama; cFIV, Biologo, Murcia, Spain;
dHospital Universitari i Politecnic La Fe, Valencia, Spain.

OBJECTIVE: Time-lapse technology helps to elucidate key events of em-
bryo development, but nevertheless, not all seemingly good quality embryos
lead to implantation. In order to achieve the first goal of IVF treatment, im-
plantation success, we need to be able to select developmentally best embryo
to transfer. The objective of this study was to evaluate if an automated em-
bryo assessment software can classify embryos in regards to their implanta-
tion potential.

DESIGN: An ongoing prospectivemulticenter trial was performed. A total
of 274 fresh cycles from infertile couples undergoing oocyte donation were
included.

MATERIALS AND METHODS: Timings of embryo cleavage and cell
cycle lengths were registered automatically by the analysis software
(DANA). These morphokinetic parameters were positioned in 2D-plots
and the average distances of values were compared within a KID (Known
Implantation Data) data cloud, followed by the generation of quality
ranking system based on implantation potential. The ranking uses UAD
values (unit average distance) for the result of each embryo. A total of
389 analysed embryos were subsequently transferred, implantation data
recorded and results analysed by ANOVA and chi-square tests by using
SPSS software.

RESULTS: Statistically significant differences between analyzed embryos
were found when UAD averages results were compared: KID+ embryos
(0.96 UAD) vs. KID- (1.53 UAD) (p<0.05). It was noted that non-implanted
embryos were furthest from the data cloud center, and that 80% of KID+ em-
bryos showed % 0.99 UAD. A classification ranking according to these
values and implantation rate was established: HIGH (% 0.447 UAD), ME-
DIUM (0.447-0.998 UAD) and LOW (>0.998 UAD) implantation potential.
The implantation and ongoing pregnancy rates for these groups were 55%,
45% and 23%, respectively (p<0.001) The ongoing pregnancy rate was
higher in cases where at least one of the embryos transferred (single or double
transfer) was ranked as HIGH (50% vs. 39% without a HIGH ranked
embryo).

CONCLUSIONS: The application of automated DANA classification has
been shown to be a useful tool for assessing the implantation potential of em-
bryos in a noninvasive way. Selecting embryos based on their DANA ranking
leads to an increased chance of success in embryo transfer.

Supported by: Spanish Ministry of Economy and Competitiveness (PI14/
00523) through Instituto de Salud Carlos III program and the Grant from
Fertility Innovation from Merck Serono.
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AUTOMATED RECOGNITION OF ZYGOTE CYTO-
PLASMIC AREA (ZCA) IN TIME-LAPSE IMAGING
(TLI) BASED ON DEEP CONVOLUTIONAL NEURAL
NETWORK (CNN). M. Zhao,a H. Li,b X. Shi,a

Y. Chan,a X. Luo,c T. Li.a aObstetrics & Gynaecology, The Chinese
University of Hong Kong, Hong Kong, China; bSun Yat-sen University,

Guangzhou, China; cGuilin University of Eletronic Technology, Guilin,
China.

OBJECTIVE: Zygote morphology assessment may be an important tool to
predict embryo development. With the technology of TLI, a series of images
of zygotes can be captured; however, assessing their morphology parameters
manually is still tedious. Several computer-assisted methods have been pro-
posed recently, yet their effectiveness remains limited on oocyte or zygote
morphology assessment. Thus, it is important to recognize ZCA accurately,
and improve automated-assessment of morphology parameters.We sought to
develop a computerized system based on deep CNN for the automated recog-
nition of ZCA from images captured by TLI.
DESIGN: non-comparative; descriptive
MATERIALS AND METHODS: We collected 520 images from 10 pre-

cleavage zygotes from a mouse embryo TLI database (1) as our dataset. The
ZAC in each image was labeled by two experienced embryologists. We adop-
ted and modified the deep CNN (2) to construct our ZCA recognition system.
Two experiments (Exp.) were conducted to evaluate the performance of the
processed system. 1. 5-fold cross-validation was performed in order to obtain
the overall performance of our system. 2. Images were divided into two groups
(obstacle and non-obstacle) based on whether there were blocks on the edge of
the ZCA and to test our system’s performance on the obstacle group. All the
recognition results are evaluated by the Intersection over Union (IoU). The
IoU (a, b) between the predicted area a and the ground truth b is defined as
IoU (a,b) ¼ jaXbj / jaWbj.
RESULTS: Detailed results can be found in Table I. Our results indicated

that the ZAC of all images could be recognized with a high accuracy rate
(>90%). In Exp. 1, the overall performance was 96.08%, and Exp. 2 showed
our system could eliminate the effect of foreign bodies (96.27%).
CONCLUSIONS: We proposed a novel computerized system for auto-

mated ZCA recognition. We suggest that this system can be a robust tool
in improving automated-assessment of zygote morphology parameters.
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WITHDRAWN

Table 1. Results of two experiments

Experiment Trial

Training
image
number

Test
image
number

Training
average
IoU

Test
average
IoU

Exp.1 96.08% (Over all)
Trial 1 420 100 97.22% 94.44%
Trial 2 420 100 96.47% 96.15%
Trial 3 420 100 96.50% 96.79%
Trial 4 420 100 96.60% 96.32%
Trial 5 400 120 96.50% 96.71%

Exp.2 270 250 96.11% 96.27%
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COMPARISON OF LABORATORY OUTCOMES BE-
TWEEN PHYSICIANS PERFORMING TRANSVAGI-
NAL OOCYTE RETRIEVALS. A. DeAngelis,a

C. Murdock,b J. Hurwitz,b S. Williams,b M. P. Leondires.b
aOb/Gyn, Danbury Hospital, Danbury, CT; bRMA of CT, Norwalk, CT.

OBJECTIVE: To evaluate the differences in laboratory findings between
physicians after transvaginal oocyte retrieval (TVOR) at a private IVF clinic.
The number of oocytes retrieved, mature oocytes, 2PN, high grade blasts, and
retrieval duration were analyzed.

DESIGN: Retrospective analysis
MATERIALS AND METHODS: 3630 cases were initially reviewed and

2671 ICSI cycles were identified. Data was analyzed from 1815 TVORswhere
ICSI was performed between 2011 and 2016. Physicians 1-5 completed the
following number of TVORs respectively; 385, 311, 439, 294, and 385. The
patients ranged in age from 21 to 48 years. Statistical methods included anal-
ysis of variance as well as linear and logarithmic regression modeling. Results
are expressed as the mean� S.E.M.Data was analyzed using SPSS version 17.
Significance was assumed at P<0.05. IRB approval was obtained though the
Biomedical Research Alliance of New York.

RESULTS: Significant differences were observed in the number of oocytes
retrieved, mature oocytes, 2PN, and retrieval times. When individual physi-
cians were compared to each other, physician 4 remained distinct from phy-
sicians 1 and 5 and was found to have a significantly increased number of
oocytes retrieved, mature oocytes, and 2PN. There were no statistical differ-
ences when physician 4 was compared to physicians 2 and 3. (Table 1)

CONCLUSIONS: Reproductive endocrinologists should strive for the
most efficient oocyte retrieval practices. Comparison of laboratory outcomes
using regression analysis should be used as an important quality improve-
ment tool for large IVF clinics to assess TVOR techniques by physicians. Uti-
lization of these analytic tools may lead to an improvement in technique
resulting in better patient outcomes.

P-351 Tuesday, October 31, 2017

A COMPREHENSIVE GENETIC ASSESSMENT OF
MALE AND FEMALE INFERTILITY USING NEXT-
GENERATION SEQUENCING. G. R. Kellogg,
A. Pollock, R. Shraga, S. Parets, B. Patel, M. Jansen,
M. Akana, C. Chang, E. Joseph, R. Fox, M. Berliss, M. Niknazar,
M. Jaremko, O. Puig, S. Munne, A. Bisignano. Phosphorus, New York, NY.

OBJECTIVE: Genetic assessment of male and female infertility typically
involves several assays performed independently, including chromosome
analysis for sex chromosome aneuploidy; PCR-basedmethods for Y chromo-
some microdeletions and CFTR poly-T tract analysis; and sequencing of
genes associated with infertility. Our objective was to develop a comprehen-
sive next-generation sequencing (NGS) panel incorporating these individual
assays.
DESIGN: We designed a sequencing capture that included targeted re-

gions of the X and Y chromosomes and genes associated with infertility,
and developed a custom bioinformatics pipeline to call sex chromosome an-
euploidies, Y chromosome microdeletions, CFTR poly-T tract variations,
and identified sequencing variants.
MATERIALS AND METHODS: Targeted sequencing (NimbleGen/Illu-

mina) was performed for distinct regions of the X and Y chromosomes,
including the AZFa, AZFb, and AZFc regions, as well as exons, promoters,
5’-UTRs, 3’-UTRs, and selected introns of genes associated with infertility.
Reads were aligned to hg19 (reference genome) and variants were called us-
ing DRAGEN and GATK algorithms. Sex chromosome aneuploidies and Y
chromosome microdeletions were called using a previously described read-
depth based algorithm. The assay was validated using samples from the 1000
Genomes Project and samples harboring known pathogenic variants.
RESULTS: Mean depth coverage per sample was 200x. Analytical sensi-

tivity, specificity, and positive predictive value were >99%. The accuracy
was confirmed by analysis of known SNVs, indels, and CNVs using 1000Ge-
nomes samples. The panel showed excellent clinical sensitivity using previ-
ously characterized samples with known pathogenic variants.
CONCLUSIONS: These results demonstrate that a single NGS assay may

replace a variety of other assays as a genetic assessment of infertility. A
comprehensive panel can simplify the ordering process for healthcare pro-
viders, reduce turnaround time, and lower the overall cost of testing while
increasing access to care.
Supported by: This research was funded by Phosphorus, Inc.
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CLINICAL ASPECTS OF ART ON TOTAL EMBRYO
CLEAVAGE ARREST IN POOR OVARIAN RESPONSE
PATIENTS. G. Onera S. Kahraman.b aART and Genetics
Center of Istanbul Memorial Hospital, Istanbul, Turkey; bAs-
sisted Reproductive Technologies and Reproductive Genetics Center, Istan-
bul Memorial Hospital, Istanbul, Turkey.

OBJECTIVE: Total embryo cleavage arrest (ECA) can result in failure to
develop normally to the blastocyst which is the best stage of embryo for im-
plantation and pregnancy outcomes in assisted reproductive technique
(ART). Although morphology and genetics of the oocyte or sperm are the
most pivotal reasons to have blastocyst embryo, the main reason for ECA re-
mains unclear and there have been no prediction parameters which embryos
underwent to ECA. The aim of this study was to evaluate the clinical param-
eters of ART cycles which may predict embryo cleavage arrest in poor
ovarian response (POR) patients.

Physician 1 Physician 2 Physician 3 Physician 4 Physician 5 p value

Cases (n) 385 311 439 294 385
Age (Years) 36.9 � 0.23 37.0 � 0.24 36.5 � 0.20 37.1 � 0.26 37.0 � 0.23 0.56
Estradiol after surge (pg/mL) 2606.86 � 94.14 2665.95 � 105.55 2819.52 � 97.44 2570.05 � 100.51 2564.08 � 102.87 0.30
Retrieved oocytes 11.06 � 0.37* 13.29 � 0.5* 12.86 � 0.37* 14.67 � 0.60* 12.79 � 0.43* <0.01*
Mature oocytes 8.02 � 0.28* 9.43 � 0.41 9.44 � 0.32 10.22 � 0.43* 8.97 � 0.34* <0.01*
2PN 6.52 � 0.25* 7.53 � 0.35 7.64 � 0.28 8.02 � 0.36* 7.11 � 0.30* <0.01*
High grade blastocysts 3.78 � 0.18 4.09 � 0.22 4.05 � 0.17 3.78 � 0.22 3.96 � 0.21 0.73
Retrieval duration (min) 11.87 � 0.29* 8.81 � 0.24 10.51 � 0.21 12.10 � 0.28 8.23 � 0.17* <0.01*
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DESIGN: In this retrospective case-control study, we analyzed 844 pa-
tients including 276 patients had total ECA and 568 POR patients underwent
blastocyst stage during a 5-year period from year 2011-2016. The ESHRE
consensus criteria define a POR as less than four oocytes retrieved (1).

MATERIALSANDMETHODS:Mean age, bodymass index (BMI),AMH
levels, day 2 FSH and E2, duration of infertility, LH and E2 levels on day of
hCG administration, duration of stimulation, total dose of gonadotropins usage,
number of COC, and Metaphase II oocytes were examined for clinical param-
eters and binary logistic regression analysis was preferred which were the most
important clinical parameters to affect the ECA. Sperm concentration under 5 x
106 mL was not included the study to exclude severe male factor.

RESULTS: The main variables affect ECA are women age (OR 1.2 95.0 %
Cl 1.08-1.34), day 2 FSH (OR 1.17 95.0 % Cl 0.99-1.38), and Metaphase II
oocytes (OR 0.51 95.0 % Cl 0.39-0.67) according to binary logistic regres-
sion analysis. Increasing one year in women age may cause 1.2 times statis-
tically significant increasing to have ECA (p¼0.001) and increasing one
oocyte in Metaphase II oocytes may cause 0.5 times statistically significant
decreasing to have ECA (p¼0.0001). Table 1 summarized the clinical char-
acteristics of the groups.

CONCLUSIONS: Women age, D2 FSH, number of MII oocytes are the
main variable affecting ECA in ART cycles in POR patients. Counseling pa-
tients for their chances of undergoing ECA based on women age, cycle D2
FSH, and number of MII oocytes is the best approach.

Reference:
1. Ferraretti AP, La Marca A, Fauser BC, Tarlatzis B, Nargund G, Gianar-

oli L; ESHRE working group on Poor Ovarian Response Definition..
ESHRE consensus on the definition of ’poor response’ to ovarian stim-
ulation for in vitro fertilization: the Bologna criteria. Hum Reprod.
2011 Jul;26(7):1616-24.

P-353 Tuesday, October 31, 2017

REMOVAL OFAMPLICONS IN TARGETED NGS CCS:
A PATHWAY TO DISCOVERY OF NOVEL EMBRYO
VIABILITY BIOMARKERS. X. Tao,a R. T. Scott, Jr.,b

E. Seli.c aFEC, Basking Ridge, NJ; bIVI/RMA, Thomas Jeffer-
son University, Basking Ridge, NJ; cYale University, New Haven, CT.

OBJECTIVE: Trophoectoderm (TE) biopsy followed by targeted next
generation sequencing for comprehensive chromosome screening (tNGS

CCS) is increasingly used in ART. As more than 35% of transferred euploid
embryos fail to achieve sustained implantation, simultaneous assessment of
additional embryonic parameters in TE samples could be pursued to help in-
crease implantation rates. However, due to the small sample size of TE bi-
opsies (5-10 cells), tNGS CCS requires a pre-amplification step using
polymerase chain reaction (PCR), and generates>500X109 amplicon copies
for each sample, compared to only 5-10 copies of the original DNA, making
it impossible to reliably assess further genetic/epigenetic parameters from the
same sample. In this study, we hypothesized that labeled-primers could allow
the removal of PCR amplicons from the TE sample without impairing the
diagnostic accuracy of tNGS CCS.
DESIGN: Experimental study.
MATERIALS AND METHODS: Three experimental approaches were

adopted to purify amplicons generated during pre-amplification PCR.
1) Forward and reverse primers labeled with biotin at 5’-end were syn-
thesized (IDT) and used for pre-amplification for tNGS CCS; 2) Synthe-
sized biotin-labeled primers were purified using high-performance liquid
chromatography (HPLC) prior to use; 3) Biotin-labeled primers purified
with HPLC were enriched with Dynabeads Streptavidin (Thermo Fisher)
to further eliminate the biotin-unlabeled primers prior to pre-amplifica-
tion. To determine the efficiency of each purification methodology, 5-
cell samples isolated from human fibroblast cell line (Coriell 00323)
were lysed and PCR-amplified using differentially labeled primers with
an established pre-amplification protocol. tNGS CCS was then per-
formed and the efficiency of aneuploidy detection was assessed using
euploid (Coriell 00323) and aneuploid (Coriell 04435) human fibroblast
cell lines. Efficiency of amplicon removal was determined by D1k
ScreenTape (Agilent Tech. Inc) generating an amplicon-specific concen-
tration for each sample.
RESULTS: 1) Using biotin-labeled primers for pre-amplification, > 70%

of amplicons were removed; 2) Pre-purification of biotin-labeled primers
with HPLC resulted in removal of >90% of amplicons; 3) Enrichment of
HPLC-purified biotin-labeled primers using Dynabeads Streptavidin resulted
in further purification, achieving removal of >97% of amplicons (p<000.1).
Use of labeled primers did not affect CCS efficiency, achieving 100% CCS
diagnostic consistency for the 5-cell samples, similar to that obtained with
unlabeled controls.
CONCLUSIONS: Our findings demonstrate that the use of biotin-labeled

primers combined with a multi-step purification protocol allows the removal
of >97% of amplicons without affecting the diagnostic efficiency of tNGS
CCS. The protocol reported here may allow identification of novel genetic,
epigenetic, or transcriptomic embryo viability parameters.

Table 1. Embryo cleavage arrest or blastocyst according to cycle characteristics

Total embryo
cleavage arrest

Controls with
blastacyst P

Number of the patients 276 568
Age 36,6 � 5,5 35,1 � 5,0 0,001
BMI 25,2 � 3,8 25,2 � 4,7 0,4
Duration of infertility 6,4 � 5,2 5,9 � 1,4 0,01
D2 FSH 9,7 � 3,2 9,3 � 3,1 0,56
D2 E2 46,5 � 30,4 47,5 � 26,9 0,198
AMH 1,07 � 1,39 0,97 � 1,60 0,15
HCG G€un€u LH 4,89 � 6,0 3,54 � 2,99 0,001
HCG G€un€u E2 884 � 767,6 775,6 � 354,3 0,001
COC 4,33 � 4,06 3,23 � 0,9 0,001
MII 3,03 � 2,88 2,85 � 0,92 0,001
Total dose of gonadotropins 2085,9 � 1397,4 1876,7 � 1126,5 0,01
Stimulation duration (days) 7,6 � 2,4 7,4 � 2,1 0,006
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THE COMBINED USE OF TIME-LAPSE AND NEXT-
GENERATION SEQUENCING IMPROVES CLINICAL
OUTCOMES: RESULTS FROM A RANDOMIZED PI-
LOT STUDY. Z. Yang,a J. Liu,b S. Zhang,c Y. Kuang,d

S. Lu,e J. P. Lin.f aClinical Research, ZytoGen, Timonium, MD; bART, Bei-
jing Jia En De Yun Hospital, Beijing, China; cREI, Sir Run Run Shaw Hos-
pital, Zhe Jiang University, Hang Zhou, China; dART, Shanghai Ninth
People’s Hospital, Shanghai, China; eYikon Genomics, Shanghai, China;
fREI, Reproductive Fertility Center, Irvine, CA.

OBJECTIVE: This study aimed at investigating the effects of selecting
single blastocysts for transfer by the combined use of time-lapse (TL) and
next-generation sequencing (NGS) on clinical and ongoing pregnancy out-
comes for IVF patients.

DESIGN: A prospective randomized study performed from July 2015 to
June 2016. IVF patients who met the inclusion criteria (under 39 years old,
no prior miscarriage, with normal karyotype) were prospectively randomized
into two groups: 1) TL+NGS Group: patients (n¼85) had embryos cultured
in a time-lapse system and tested with NGS and 2) TL Group: patients
(n¼84) had embryos cultured in a time-lapse system only. The two study
groups were mutually exclusive and no any study patient had embryos as-
signed to both groups. With IRB approval, all patients signed the consents
for transfer of single blastocysts to reduce multiple pregnancies.

MATERIALS AND METHODS: For both groups, all embryos were
cultured to blastocyst stage in the same time-lapse system. For TL+NGS
Group, trophectoderm biopsy was performed on Day 5 (up to 11pm) and
blastocysts were vitrified individually after biopsy. One euploid blastocyst
with the most predictive morphokenetic parameters available was thawed
and transferred to individual patients. For TL Group, blastocysts were vitri-
fied individually on Day 5 (up to 11pm). One blastocyst with the best predic-
tive morphokenetic parameters available was warmed and transferred.
Clinical and ongoing pregnancy rates were compared between the two
groups. The categorical variables were analyzed by Chi-square analysis or
Fisher’s exact test as appropriate. A two-tailed value of p <0.05 was consid-
ered statistically significant.

RESULTS: There were no significant differences in female patient’s mean
age, D3 FSH, AMH and antral follicle number between the two groups (p
>0.05). The fertilization and blastocyst rates were also comparable between
the two groups (p >0.05). However, there was significant difference in clin-
ical pregnancy rates per transfer between TL+NGS Group and TL Group
(69.1% vs. 49.4%, respectively, p¼0.015). Moreover, the ongoing pregnancy
rate per transfer was significantly higher in TL+NGS Group compared to TL
Group (67.9% vs. 44.6%, respectively, p¼0.004). There were no multiple
pregnancies in both groups.

CONCLUSIONS: Our data demonstrate that the combined use of time-
lapse monitoring and NGS testing to select single blastocysts for transfer re-
sults in improved clinical and ongoing pregnancy rates and reduced multiple
pregnancy rates for IVF patients.

References:
1. Meseguer M, Herrero J, Tejera A, et al. The use of morphokinetics as a

predictor of embryo implantation. Hum Reprod 2011, 26:2658-2671.
2. Huang J, Yan L, Lu S, et al., Validation of a next-generation

sequencing-based protocol for 24-chromosome aneuploidy screening
of blastocysts. Fertil Steril 2016;105:1532-6.
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EFFECT OF LASER-ASSISTED THREE AREAS ZONA
THINNING AT THE 8-CELL EMBRYO ON HATCHING
AND PREGNANCY OUTCOME. K. Lee,a M. Jo,b

B. Joo,c B. Park,a G. Ko,a Y. Rho.d aObstetrics and Gynecol-
ogy, Pusan National University Hospital, Busan, Korea, Republic of;
bOBGY, Pusan National University, BusanMetropolitan City, Korea, Repub-
lic of; cHealthyAging KoreanMedical Research Center, Pusan National Uni-
versity Hospital, Yangsan, Korea, Republic of; dCenter for Reproductive
Medicine, Eroom Women’s Clinic, Busan, Korea, Republic of.

OBJECTIVE: This study was aimed to preliminarily examine the effect of
laser-assisted three areas zona thinning (LAZT) at the cleavage stage on em-
bryo development and hatching process in mice according to female age.

Based on this preliminary data, this study examined whether this assisted
hatching method improves the pregnancy outcome in human IVF-ET with
advanced female age or frozen-thawed embryos.
DESIGN: Rodents : Controlled study
MATERIALS AND METHODS: C57BL female mice of two different

age groups (6-11 and 28-31 weeks) were superovulated and then mated
with an individual male. Two group’s zygotes were obtained and cultured.
The 8-cell stage embryos were treated with laser-assisted zona thinning
(LAZT) using OCTAX NaviLase in three areas of zona pellucida (ZP) at
a 120o interval. The ZP was thinned to more than 70% of its initial thickness
by making 7-8 consequent holes of 15-20 mm on one area of the ZP. After
LAZT, the embryos were further cultured for 2 or 3 days. The control group
was embryos without LAZT. In human IVF-ET study, of 72 consecutive
fresh cycles and 28 frozen-thawed embryo transfer cycles (FT), 55 cycles
in fresh cycle and 17 cycles in FT cycle declined to perform LAZT and
they were defined as control group. LAZT were treated at 8-cells embryos
in 17 cycles of the fresh cycle and 11 cycles of the FT cycle in the same
method as in the mouse.
RESULTS: In young mice of 6-11 weeks, LAZT had no effect on blasto-

cyst formation rate, but resulted in a significant increase in hatching rates
compared to the control group (P < 0.05). However, in old mice, LAZT
significantly increased blastocyst formation and hatching compared to the
control group (P<0.05). In human IVF-ET, the clinical pregnancy rate was
significantly higher in the LAZT group (45.5%) compared to the control
group (23.5%) in the FT cycle (P < 0.05), but it was not significantly
different according to the female age.
CONCLUSIONS: This result shows that multi-areas LAZT results in a sig-

nificant improvement of blastocyst formation and hatching compared to con-
trols in mice. This effect of LAZT was more noticeable in aged mice than
young mice. However, in human IVF-ET, this multi-areas LAZT improves
pregnancy outcome just in the frozen-thawed embryos.
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CLINICAL UTILITY OF EARLY RESCUE
ICSI. H. Hasegawa, H. Watanabe, R. Suzuki,
K. Tsukamoto, A. Kikumoto, T. Kyoya, M. Kobayashi,
S. Saito, J. Kobayashi. Kanagawa Ladies Clinic, Yokohama,
Japan.

OBJECTIVE: Rescue ICSI (r-ICSI) for 1-day-old oocytes is associated
with poor developmental potential for embryos due to oocyte aging in vitro.
Early r-ICSI has accordingly been proposed as a treatment modality, and is
reported to have some utility. In an early r-ICSI protocol, oocytes are checked
for extrusion of 2PB as a predictor of fertilization after short insemination,
and oocytes with predicted non-fertilization are then subjected to ICSI on
the same day. At our clinic, after the 5-h initial insemination, oocytes are
examined for extrusion of 2PB. They are then reexamined around the 7 or
8-h timepoint, and the final 2PB extrusion rate is calculated. r-ICSI is
promptly performed in cases where this rate does not exceed 50% to prevent
poor fertilization or total fertilization failure. In this study, we calculated the
differences in embryo utilization rate, and the pregnancy rate achieved after
frozen-thawed ET(FTET) to investigate the clinical utility of early r-ICSI in
cases where it was indicated.
DESIGN: Retrospective date analysis
MATERIALSANDMETHODS: Early r-ICSI was indicated in 161 cycles

in cases undergoing c-IVF between 2015 and 2016. We calculated the
following parameters after early r-ICSI for the indicated cases: 2PN rate,
multiple PN rate, blastocyst rate. We also compared the pregnancy rate after
FTET of early r-ICSI-derived blastocyst (mean age 36.4�4.2 and 36.9�4.0
years at cryopreservation and ET, respectively) with that after FTET of
normal ICSI(n-ICSI)-derived blastocyst (mean age 37.4�3.8 and 38.0�3.9
years at cryopreservation and ET, respectively).
RESULTS: A total of 916 MII oocytes were retrieved in the 161 c-IVF cy-

cles, and 537 of these oocytes were subjected to early r-ICSI after determi-
nation of the 1PB following a 7- to 8-h initial insemination. The results
obtained after early r-ICSI were as follows: 2PN rate of 380/547 (70.8%),
multiple PN rate of 84/537 (15.6%), blastocyst rate of 184/331 (55.6%).
The pregnancy rate of FTET with early r-ICSI-derived blastocyst was 23/
43 (53.5%), and that with n-ICSI-derived blastocyst was 494/1298
(38.1%). No significant difference was noted between the two pregnancy
rates and their backgrounds.
CONCLUSIONS: We found that 24% of oocytes with predicted fertil-

ization (based on 2PB extrusion) on the day of insemination were unfer-
tilized. The post-early r-ICSI multiple PN rate was high. Increased
accuracy is needed for prediction of fertilization based on the 2PB.
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However, even with the current level of accuracy, early r-ICSI yielded in-
creases in parameters relative to non-treatment as follows: the number of
fertilized oocytes acquired was 637 versus 257 (247.9%), the number of
blastocysts acquired was 320 versus 136 (235.3%). Early r-ICSI clearly
contributes to increased embryo utilization rate. The pregnancy rate ob-
tained with early r-ICSI after FTET was similar to that for n-ICSI-derived
blastocysts. Based on the above results, early r-ICSI exhibited marked
clinical utility.

SPERM PREPARATION
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SPERM QUALITY IN THE RETROGRADE
FRACTION OF SEMEN COLLECTED BY RECTAL
PROBE ELECTROEJACULATION IN THE OLIVE
BABOON. J. P. Dubaut,a M. R. Trammell,a

M. C. Lindgren,b D. N. Reuter,c A. Preno,c D. A. Myers,a J. F. Papin,c

M. T. Zavy.a aObstetrics and Gynecology, University of OklahomaHSC,Okla-
homa City, OK; bUrology, University of OklahomaHSC, Oklahoma City, OK;
cComparative Medicine, University of Oklahoma HSC, Oklahoma City, OK.

OBJECTIVE: A fraction of sperm collected by rectal probe electroejacu-
lation (RPE) can be found in the bladder in humans and some non-human pri-
mates, but this has not been described in the baboon. In humans, the
retrograde fraction is inferior in sperm number and motility (1); however,
in lion-tailed macaques the opposite is true (2). Obtaining high quality sperm
is vital to research in baboons, particularly for in vitro fertilization (IVF) (3).
We report on the difference in sperm quantity, motility and rate of forward
progression (RFP) between the antegrade and retrograde fractions of ejacu-
late obtained by RPE in the olive baboon.

DESIGN: Prospective observational study.
MATERIALS ANDMETHODS: IACUC approval was obtained. Serial

semen samples were collected under ketamine sedation from 9 adult
male baboons (ages 6-16 years). Urine was collected by catheterization,
the bladder flushed then infused with 30 mL of modified human tubal
fluid (mHTF). RPE was conducted using a standardized protocol, the an-
tegrade sample collected directly, and the retrograde sample collected
by catheterization. Both samples were analyzed for sperm number,
motility, and RFP (scale 0-4) according to WHO criteria by two androl-
ogists. Statistical analysis was performed using matched-pair Wilcoxon
signed rank tests.

RESULTS: 21 collections were obtained from 9 subjects; in 3 collections
some paired data were missing. Semen parameters were not normally distrib-
uted. Median sperm motility in the antegrade was 46.0% (range 0-98%) and
in the retrograde, 79% (range 44-94%). Themedian RFP in the antegradewas
2 (range 0-3) and 3 in the retrograde (range 2-4). Median total sperm in the
antegrade was 4.1 x 106 (range 0-239.2 x 106) and 19.5 x106 in the retrograde
(range 0.3-242 x 106). Means, mean difference, and p-values are presented in
Table 1. Mean motility difference was 32.2% (95%CI 16.8 to 53.6%); higher
in the retrograde fraction (p<0.01). Mean difference in RFP was 1.4 (95%CI
0.9 to 2; p<0.01). Total sperm count in the antegrade was not different from
the retrograde.

TABLE 1. Comparison between antegrade and retrograde semen paramters

Antegrade Retrograde
Mean difference

(95% CI) p-value

Motility
(n¼20)

41.9% 77.0% 35.2% (16.8 to 53.6%) <0.01

RFP
(n¼19)

1.4 2.8 1.4 (0.9 to 2.0) <0.01

Total sperm
(n¼18)

37.6 � 106 43.2 � 106 5.5 � 106 (-31 to �42
� 106)

0.21

CONCLUSIONS: In baboons, a fraction of the sperm is localized in the
bladder infusate after RPE. This retrograde sperm is of higher motility and
RFP than sperm in the antegrade fraction. In future baboon reproductive
studies requiring RPE, the retrograde fraction of sperm should be considered
as a source of high quality sperm.
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1. Hirsch IH, Sedor J, Jeyendran RS, Staas WE. The relative distribution

of viable sperm in the antegrade and retrograde portions of ejaculates
obtained after electrostimulation. Fertil Steril. 1992 Feb;57(2):399-
401.

2. Schaffer NE, CranfieldM, Fazleabas AT, Jeyendran RS. Viable sperma-
tozoa in the bladder after electroejaculation of lion-tailed macaques
(Macaca silenus). Journal of reproduction and fertility. 1989
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EVALUATION OF A NEW SPERM DENSITY
GRADIENT AND SPERM WASH FOR ASSISTED
REPRODUCTIVE TECHNOLOGY. H. Tomari,
K. Honjo, Y. Nagata. IVF Nagata Clinic, Fukuoka, Japan.

OBJECTIVE: Sperm preparation is an important factor that affects the
results of conventional IVF and ICSI. Typically, separation methods that
yield a higher number of motile spermatozoa combine density-gradient
centrifugation with a subsequent swim-up procedure. However, fertiliza-
tion in vivo is not only based on absolute sperm numbers, but also on
their functional capability. A sperm preparation solution that mimics
the physiology of the sperm environment in vivo was developed as the
ORIGIO� GradientTM (OG) system. The effect of this new sperm prep-
aration system in ART is still unknown. The aim of this study was to
evaluate and compare sperm quality and IVF/ICSI outcomes following
density gradient sperm preparation with two different media: Percoll
and the OG.
DESIGN: A prospective quasi-randomized controlled study was per-

formed in a single IVF center between January 2016 and October 2016.
MATERIALS AND METHODS: We examined 87 conventional IVF cy-

cles and 167 ICSI cycles. Patients were allocated to two groups randomly:
for the control group, sperm preparation was performed using 80% Percoll
solution (Sigma) with Sperm Washing Medium (Irvine Scientific); for the
test group, sperm preparation was performed using 80% OG with ORIGIO�

Sperm Wash (Origio). Only cycles using fresh autologous gametes were
included. We excluded testicular sperm extraction-ICSI cycles and cycles
combining IVF/ICSI. Sperm preparation was performed using density
gradient centrifugation in the control or test solutions (25 min at 500 g)
with a subsequent swim-up (30 min). We analyzed 668 inseminated (IVF)
and 966 microinjected (ICSI) oocytes. All embryos were cultured using
the same protocol. Sperm quality and IVF/ICSI outcomes were compared be-
tween the two groups.
RESULTS: In both the IVF and ICSI cycles, there were no significant

differences in patient characteristics, semen parameters before prepara-
tion (ejaculate volume, total and motile sperm concentrations, and per-
centage motility) or sperm quality after preparation (motile sperm
concentration, and percentage motility), when comparing the two
groups. Among the 87 conventional IVF cycles, 44 were in the control
group and 43 were in the test group. The fertilization rate in the test
group was significantly higher (P < 0.05) than in the control group
(77.6% vs. 68.2%, respectively). The high-quality embryo formation
rate on day 2 in the test group was significantly higher (P < 0.05)
than in the control group (48.5% vs. 37.3%, respectively). The cleavage
and blastocyst formation rates were similar between the test and control
group (97.4% vs. 99.5%, and 58.3% vs. 57.6%, respectively). Among
the 167 ICSI cycles, 87 were in the control group and 80 were in the
test group. The fertilization, cleavage, high quality embryo rate on
day 2 and blastocyst formation rates were similar between the test and
control groups (83.8% vs. 82.3%, 98.1% vs. 99.3%, 47.6% vs. 50.9%,
and 56.1% vs. 54.6%, respectively).
CONCLUSIONS: This new sperm preparation system improved the fertil-

ization and early embryonic development rates in conventional IVF cycles.
Supported by:ORIGIO�GradientTM and ORIGIO� SpermWash was sup-

plied free of charge by ORIGIO.
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BIOLOGICAL PROPERTIES OF MOUSE SPERMATO-
ZOA SEPARATED BY USING THE MICROFLUIDIC
SPERM SORTER. M. Kobayashia, A. Yoshida.b aKiba
Park Clinic Research Center, Tokyo, Japan; bKiba Park Clinic,
Tokyo, Japan.

OBJECTIVE: The microfluidic sperm sorter (MFSS) is a novel device that
is able to separate spermatozoa with high motility and low DNA fragmenta-
tion from raw semen without washing and centrifugation process. However,
some biological properties and effect on embryonic development of sperma-
tozoa separated by the MFSS are as yet unexplained. The purpose of this
study was to compare and investigate the biological properties and the devel-
opmental ability between spermatozoa separated by the MFSS and the swim-
up (SU) procedure.

DESIGN: Motility parameters and mitochondrial membrane potential
(MMP) of spermatozoa prepared by MFSS and SU were studied.
Cleavage and blastocyst rate were compared between embryos with
spermatozoa separated by MFSS and those with spermatozoa processed
by SU.

MATERIALS AND METHODS: Spermatozoa derived from C57BL/6J
mouse were divided into two aliquots. One aliquot was processed by the
MFSS and separated into high motility (HM) and low motility (LM) sperma-
tozoa; the second aliquot was centrifuged (1800rpm, 10min) and processed
by the swim-up procedure for 20-30 min (SU). Sperm motility parameters
of three groups were analyzed by using the sperm motility analyzing system
(SMAS). MMP was evaluated with the flow cytometer after JC-1 staining. In
addition, spermatozoa of each groupwere injected into ovulatedMII oocytes.
After 3.5 hours from ICSI, a part of fertilized oocytes derived from each
group was stained immunohistochemically with gamma H2AX antibody to
detect DNA damage, and the others were cultured until to the blastocyst
stage.

RESULTS: By the SMAS analysis, the motile sperm rate was 90.5%,
47.8%, and 89.5% for HM, LM, and SU, respectively. The average speed
of HM was significantly higher than that of LM and SU (HM: 116.8�8.6
mm/sec, LM: 68.2�8.2, SU: 83.1�4.1, p<0.05). MMP of spermatozoa in
HM and SU were significantly higher than that of LM. After ICSI, there
was no significant difference in the rate of pronuclear formation between
each group. By immunohistochemical staining, high positive rate of gamma
H2AX was observed in male pronucleus of embryos with LM spermatozoa.
In addition, the blastocyst rate of embryos with HM was significantly higher
than that of LM and was comparable to that of SU (HM: 84.3%, LM: 56.1%,
SU: 79.7%, p<0.05).

CONCLUSIONS: In this study, we demonstrated that spermatozoa with
high spermmotility and developmental ability were able to separate by using
the MFSS. By optimizing the MFSS system, the most appropriate spermato-
zoa for IVF/ICSI would be provided efficiently.
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RAPID MICROFLUIDIC SPERM ISOLATION FROM
MICROTESE SAMPLES IN MEN WITH NON-
OBSTRUCTIVE AZOOSPERMIA. T. Jenkins,a

R. Samuel,a A. Jafek,a H. Feng,a B. Gale,b D. T. Carrell,c

J. M. Hotaling.a aUniversity of Utah, Salt Lake City, UT; bMechanical Engi-
neering, University of Utah, Salt Lake City, UT; cSurgery (Urology), Univer-
sity of Utah School of Medicine, Salt Lake City, UT.

OBJECTIVE: To significantly improve efficiency of sperm recovery and
decrease processing time of MicroTESE samples from men with non-
obstructive azoospermia (NOA).

DESIGN: We have developed and tested a microfluidic system consist-
ing of two modules. The first module isolates sperm from other larger
cells from the biopsied tissue. The second module enriches and concen-
trates sperm collected from the first module. We assessed the ability to
identify sperm in samples processed through our device versus samples
processed in the typical fashion following the microTESE procedure.
We compared each process by the metric of sperm identified/period of
time.

MATERIALS AND METHODS: A total of 5 Testicular biopsy samples
have been assessed to date. These samples were manually disrupted and
exposed to collagenase for approximately 1-2 hours. The resulting single
cell suspension was mixed thoroughly in Quinns media and a small portion

was observed under oil on an inverted scope (this represents the currently per-
formed manual procedure in many infertility clinics). Following this, 400 ml
of the same sample was diluted to 800 ml and run through the isolation and
enrichment modules sequentially and the output was placed under oil for
observation. The number of cells observed and the time required to find
them are both recorded.
RESULTS: When using the microfluidic system we were able to identify

more sperm in less time than in the traditionally used manual method. Spe-
cifically, we were able to identify 6.825 times more sperm in each ½ hour
increment in our device than by the manual method.
CONCLUSIONS: We present a prototype microfluidic system capable of

performing label-free separation and enrichment of sperm from digested
testicular biopsies from NOA patients. In less than 20 minutes our system
takes in an input of �500-1000 ml of digested biopsy tissue and utilizes in-
ertial microfluidic physics and filtration to output �50-100 ml of enriched
volume of sperm. Often, clinicians and labs spend tremendous time with
each patient sample to isolate a few sperm from such biopsies. The presented
system can significantly aid this tedious process, while ensuring efficient re-
covery of sperm.

Supported by: This work has been supported by the National Science
Foundation under Grant No. 1549659. The authors would also like to thank
University of Utah Andrology program for their support.
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WHY SELECTING SPERM AT HIGH MAGNIFICA-
TION? RESULTS FROM A PROSPECTIVE COMPARA-
TIVE COHORT. N. Cassuto,a D. Bouret,a J. de Mouzon.b
aART Unit Drouot Laboratory, Paris, France; bINSERM, Paris,
France.

OBJECTIVE: Using high magnification for sperm selection in intracyto-
plasmic sperm injection (ICSI) is still debated and controversial. The study
objective was to analyze if it brings improvement in ICSI results, in a routine
practice
DESIGN: Prospective cohort study comparing intracytoplasmic

morphologically selected sperm Injection (sICSI) and conventional ICSI
(cICSI)
MATERIALS AND METHODS: All ICSI cycles performed in a single

center, January 2010 - July 2016 were included. ICSI was decided if < 1
million mobile spermatozoa per ml were available in the centrifuge
gradient, or after 1 failed IVF cycle. Among those ICSI cycles, sICSI was
performed, either if>40% of sperm scored 0 at high magnification (accord-
ing to our previously published score based on head shape, vacuoles and
base), or after cICSI failure. Embryo transfer was performed at Day 3 or
Day 5. The primary endpoint was clinical pregnancy rate (PR), defined
byR1 gestational sac at ultrasound. Secondary endpoints were fertilization
rate (FR) and blastocysts number. The 2 groups were compared, globally
(chi-square, Student’s t test) and taking in account the main confounders
(women’s age, cycle rank, number of retrieved oocytes, sperm count, and
transfer stage) in multivariate models: logistic model for PR, linear model
for FR and blastocysts. Numeric variables are given with means � SD. P
value was considered significant at 0.05. In the logistic model, odds ratios
(OR) are given with their 95% confidence interval and the same is true for
mean differences in the linear model.
RESULTS: In total, 9012 cycles were included in the study, 63%

sICSI and 37% cICSI. They resulted in 2513 clinical pregnancies
(27.9% per aspiration). Mean age was 35.5 � 4.5 years (20-47). In
the multivariate analysis, FR was increased in the sICSI group
(+7.4%; 6.25-8.63, p<0.001), as the blastocysts number (+0.21; 0.09-
0.33, p<0.01). Pregnancy chance was increased for sICSI (OR¼1.16;
1.06-1.28 p¼0.002). The effect was almost significant if the number
of motile sperm was R 5 million/ml in the total ejaculate (OR¼1.15;
0.98-1.33, p¼0.08), but increased in poor semen: OR¼1.45 (1.11-
1.89¼ p¼0.006)) for <5 million/ml and OR¼1.82 (1.32-2.56,
p<0.001) for < 1 million/ml.
CONCLUSIONS: This study shows that sICSI brings an improvement to

ART results: FR, blastocysts number and PR. These results were observed
when taking in account the main confounders, including women’s age.
This conclusion is reinforced by the fact that sICSI was chosen for the less
favorable cases and that the effect was still higher in case of severe male
infertility. Thus, sICSI can be proposed instead of cICSI in case of severe
male infertility, in first intention.
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EMBRYOS FROM POLYCYSTIC OVARY SYNDROME
(PCOS) PATIENTS REACH MORULA STAGE FASTER
THANAGEANDBODYMASS INDEX (BMI)MATCHED
CONTROLS. N. R. Chappell,a J. Shah,b M. Peavey,a

L. Yang,a H. Sangi-Haghpeykar,a W. E. Gibbons,a C. S. Blesson.a aObste-
trics and Gynecology, Baylor College of Medicine, Houston, TX; bUT Hous-
ton OBGYN, Houston, TX.

OBJECTIVE: To compare the embryo morphokinetics of preimplantation
embryos from PCOS patients compared with matched controls.

DESIGN: A retrospective cohort analysis
MATERIALS AND METHODS: All patients who underwent in vitro

fertilization (IVF) and were diagnosed with PCOS (Rotterdam criteria) in
an academic center from July 2014 to July 2016 were included in this study.
Control patients (n¼43, 503 embryos) were age and BMI matched to the
PCOS group (n¼43, 605 embryos) to account for the known effects of age
and obesity, thus focusing our analysis to the effect of hyperandrogenemia
and PCOS. Data collected included anti-mullerian hormone (AMH), hemo-
globin A1c, gonadotropin dose, testosterone (T), oocytes retrieved, mature
oocytes, fertilization and blastocyst rate (BR), pregnancy rate (PR), live birth
rate (LB) and spontaneous abortion (SAB). Embryos were cultured in the
Embryoscope, morphokinetics were manually annotated with insemination
time as time ‘‘0’’. Time points included were the appearance and fade of pro-
nuclei (PNa, PNf), division times [2 cell (t2), 3 cells (t3), etc. up to 8 cells (t8)
and 9+ cells (t9)], morula (tM), start of blastocoel (tSB) and formation of
blastocyst (tB). Clinical data were evaluated by t test, Wilcoxon, Fisher exact
or Chi square where appropriate. All morphokinetic data were evaluated us-
ing mixed model analysis.

RESULTS: PCOS patients showed increased T levels (38.67 ng/dL vs
18.99 ng/dL, p¼0.004) with�80% of patients reporting chemical or clinical
evidence of hyperandrogenemia. PCOS patients had increased AMH (7.47 vs
3.21, p<0.001), with more oocytes retrieved (20.2 vs 11.45, p¼0.03) and
fertilized (13.04 vs 9.4, p¼0.041). No differences were seen in the fertiliza-
tion rate. PCOS embryos displayed differences in morphokinetics with a
faster growth rate at t7 (p¼0.002), t8 (p<0.001), t9 (p<0.001) and tM
(p¼0.018), all other time points were similar. PCOS patients had a lower
blast rate (35.5% vs 49.5%, p¼0.02), as well as a trend towards a lower
LB (67.7% vs 81.1%, p¼0.1) and higher SAB rates (32.4% vs 18.9%,
p¼0.1).

CONCLUSIONS: Our data show alterations in embryonic growth in t7, t8,
t9, and tM, illustrating accelerated cell division and earlier morula formation
in this cohort of PCOS patients. Our PCOS patients also demonstrated a
lower blastocyst rate with a trend in lower LB and higher SAB rates, further
suggesting adverse effects on embryo development. This may be explained in
part by prior research demonstrating altered expression in cell cycle, spindle
dynamics, and chromosome alignment genes in PCOS patients1. To our
knowledge, only 2 prior studies have compared morphokinetics in PCOS em-
bryos to controls, and these resulted in contradictory findings2,3.

References:
1. Wood, J.R., et al., Molecular abnormalities in oocytes from women

with polycystic ovary syndrome revealed by microarray analysis. J
Clin Endocrinol Metab, 2007. 92(2): p. 705-13.

2. Wissing, M.L., et al., Impact of PCOS on early embryo cleavage ki-
netics. Reprod Biomed Online, 2014. 28(4): p. 508-14.

3. Sundvall, L., et al., Unaltered timing of embryo development in women
with polycystic ovarian syndrome (PCOS): a time-lapse study. J Assist
Reprod Genet, 2015. 32(7): p. 1031-42.
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INCREASED FOLLICLE RECRUITMENT AND
TESTOSTERONE-RELATED ADIPOSITY
CONTRIBUTETOGRANULOSACELLDYSFUNCTION
IN LEAN POLYCYSTIC OVARY SYNDROME (PCOS)
WOMEN. A. Guedikian,a A. Y. Lee,a T. R. Grogan,b D. H. Abbott,c

K. Largaespada,a G. D. Chazenbalk,a D. A. Dumesic.a aOB/GYN, UCLA,
Los Angeles, CA; bOB/GYN, Medicine Statistics Core, Los Angeles, CA;
cOB/GYN, Wisconsin National Primate Research Center, University of
WI, Madison, Madison, WI.

OBJECTIVE: Granulosa cells of polycystic ovary syndrome (PCOS)
women show estradiol (E2) hyperresponsiveness to follicle-stimulating hor-

mone (FSH) and antimullerian hormone (AMH) overproduction (1-4). This
study examines whether granulosa cell dysfunction in lean PCOSwomen is a
consequence of ovarian antral follicle number (AFN) or other reproductive/
metabolic factors.
DESIGN: Prospective cohort study
MATERIALS AND METHODS: Seven lean PCOS women (1990 NIH

criteria) ages 20-34 years and 13 normoandrogenic ovulatory (NL) women,
age- and body mass index (BMI, 18.5-25 kg/m2)-matched, underwent serum
hormone/metabolic measures; whole body dual-energy x-ray absorptiome-
try, intravenous glucose tolerance testing, transvaginal ovarian sonography
with AFN count and 24-hour serial serum E2 determinations after 150 IU
FSH infusion. Comparisons between PCOS and non-PCOS women were
analyzed using the student’s t-test (with log-transformations applied as
appropriate). Associations between reproductive/metabolic factors were as-
sessed using Pearson and partial correlation coefficients. P-values <0.05
were considered statistically significant.
RESULTS: PCOS versus NL women had greater percent abdominal fat

(P¼0.001) and elevated serum luteinizing hormone (LH) (P¼0.029), total
testosterone (T) (P<0.001), free (f) T (P<0.001), androstenedione (A4)
(P¼0.007) and triglyceride (TG) (P¼0.019) levels with comparable insulin
sensitivity (P¼0.35). PCOS women also had increased FSH-stimulated E2
release (P¼0.009), serum AMH (P<0.001) levels and AFN (P<0.001)
compared to NLwomen. In all women combined, FSH-stimulated E2 release
positively correlated with percent abdominal fat (r¼0.57, P¼0.009), serum
total T (r¼0.49, P¼0.028) level and AFN (r¼0.55, P¼0.012). Serum
AMH levels also positively correlated with percent abdominal fat (r¼0.68,
P¼0.001); serum LH (r¼0.64, P¼0.003), total T (r¼0.64, P¼0.003), free
T (0.75, P¼0.001) and A4 (r¼0.63, P¼0.004) levels; as well as AFN
(r¼0.78, P¼0.001). AFN fully accounted for FSH-stimulated E2 release
but only partially contributed to serum AMH levels, which instead also posi-
tively correlated with serum LH (r¼0.56, P¼0.017) and fT (r¼0.49,
P¼0.040) levels and negatively correlated with total body fat (r¼-0.51,
P¼0.031) and % body fat (r¼-0.53, P¼0.025), adjusting for AFN.
CONCLUSIONS: In lean PCOS versus NL women, granulosa cell E2 hy-

perresponsiveness to FSH is a function of increased AFN. Elevated serum
AMH levels, instead, represent the overall outcome from opposing effects
of stimulatory reproductive (i.e., hyperandrogenism and increased AFN)
versus inhibitory metabolic (i.e., increased adiposity) factors.
References:
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Steroids in Follicular Fluid. J Clin Endocrinol Metab 1994;79:1355-
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THE EFFICACY OF LONG-TERM METFORMIN
TREATMENT IN WOMEN WITH POLYCYSTIC
OVARY SYNDROME. M. Chen,a P. Yang,b H. Chen,c

S. Chen,d H. Ho.e aNational Taiwan University, Taipei, Taiwan;
bObstetrics and Gynecology, National Taiwan University Hospital Yunlin
Branch, Douliu City, Yunlin County, Taiwan; cObstetrics and Gynecology,
National Taiwan University, Taipei, Taiwan; dNational Taiwan University
Hospital, Taipei, Taiwan; eObstetrics and Gynecology, National Taiwan
University Hospital, Taipei, Taiwan.

OBJECTIVE: Long-term effects of metformin in women with polycystic
ovarian syndrome (PCOS) have been inadequately studied. To assess the ef-
fect of metformin on PCOS patients over the course of a 2-year treatment in

FERTILITY & STERILITY� e245



regards to menstrual regularity, hormonal and metabolic variables, stratified
by body weight and androgen status.

DESIGN: A prospective observational cohort study conducted in a repro-
ductive endocrinology clinic of a university-associated tertiary care medical
center.

MATERIALS AND METHODS: 119 PCOS patients, defined by the Rot-
terdam criteria, were enrolled into the study. Metformin was given daily for
successive 2 years. The primary study outcomemeasurement was the propor-
tion of patients with regular menstruation duringmetformin treatment at each
of the 4 follow-up time points, as a ratio to the baseline. The changes of
anthropometric data, hormone profiles, and metabolic parameters were
also expressed as ratios to the baselines. Analyses were undertaken with
the generalized estimating equations.

RESULTS: With metformin treatment, both over-weight and normal-
weight patients had significant increases in ovulatory menstrual frequency
and decreases in bodymass index, total testosterone and luteinizing hormone
levels up to 6-month. Among the four stratified groups, PCOS women with
normal-weight and elevated-testosterone at baseline had the largest magni-
tude of improvement at 6-month (odds ratio: 7.21, 95% CI: 2.35-22.17),
and those with overweight and normal-testosterone at baseline attained the
highest proportion (0.63, 95% CI: 0.47-0.77) of having normal menstrual cy-
cle at 12-month.

CONCLUSIONS:Metformin use was associated with improvements in
menstrual cycle, hormonal, metabolic and anthropometric characteris-
tics in both overweight and normal-weight PCOS women over the
course of 24 months. Distinct patterns of the treatment response for sub-
jects with different characteristics may be clinically valuable for prog-
nostic prediction.

Reference:
1. Tang T, Lord JM, Norman RJ, Yasmin E, Balen AH. Insulin-sensitising

drugs (metformin, rosiglitazone, pioglitazone, D-chiro-inositol) for
women with polycystic ovary syndrome, oligo amenorrhoea and sub-
fertility. The Cochrane database of systematic reviews 2012:CD003053
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PROSPECTIVE COHORT EVALUATION OF HIRSUT-
ISM AND ANTHROPOMETRICS IN A SOUTH EAST
ASIAN PCOS POPULATION. M. Le,a J. Pilgrim,b

C. Thanh,c N. Huy,d V. Q. Truong,d A. H. DeCherney,b

M. J. Hill.b aOB/GYN Infertility, Hue University of Medicine and Pharmacy,
Hue, Viet Nam; bNIH, Bethesda, MD; cObstetrics & Gynecology, Hue Uni-
versity of Medicine and Pharmacy, Hue, Viet Nam; dOB/GYN, Hue Univer-
sity of Medicine and Pharmacy, Hue, Viet Nam.

OBJECTIVE: Polycystic Ovarian Syndrome (PCOS) is one of the most
common endocrinopathies affecting 6-15% of the population. Irrespective
of high prevalence of disorders, clinical symptoms of PCOS are varying,
leading to differences in diagnosis criteria of PCOS. There is ethnic variation
in expression of PCOS with most Asian women being generally shorter,
lower BMI and milder hyper-androgenic phenotype compared to Africans,
Hispanics and Middle Eastern women. The objective was to better charac-
terize PCOS in the South East Asian population where literature data on
PCOS is still limited.

DESIGN: This is a prospective cohort study to characterize the SE Asian
PCOS population receiving care at a fertility clinic in Hue City Vietnam
compared to non-PCOS infertility controls.

MATERIALS AND METHODS: The patients were evaluated via anthro-
pometric data including height, weight, waist and hip circumference and
AMH values.The diagnosis of polycystic ovary syndrome was made in 2/3
criteria (Rotterdam criteria). Anti-Mullerian Hormone (AMH) in human

serum were tested by Elecsys� AMH Electrochemiluminescence immuno-
assay (ECLIA) for the in vitro quantitative determination. Mann Whitney
U, age adjusted linear regression, Chi square, and Spearmen correlation
co-efficient were used to compare the cohorts.
RESULTS: A total of 224 PCOS subjects and 212 infertile controls

were prospectively evaluated. PCOS patients were younger than controls
(Table 1). AMH was three times higher in PCOS patients and this persisted
in age adjusted regression analysis. PCOS patients had a greater waist
circumference compared to non-PCOS patients, despite having similar
height and weight. AMH negatively correlated with waist circumference in
PCOS women (Spearman rho -0.15, P¼0.02) but not in non-PCOS patients.
Hirsutism was more common in PCOS women at any site (38% versus 6%,
P¼<0.001); however both groups of patients had minimal hair growth on the
face and chin. Hirsutism in PCOS women was primarily concentrated on the
arms, legs, and pubic region.
CONCLUSIONS: In this prospective cohort, Vietnamese PCOS women

demonstrate a greater waste circumference and a differing relationship be-
tween AMH and waste circumference compared to the general infertility
population. Additionally, PCOS related hirsutism occurs primarily on non-
facial sites.
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THE ADDITION OF METFORMIN DURING OVULA-
TION INDUCTION WITH LETROZOLE DOES NOT
AFFECT PREGNANCY OUTCOME IN INFERTILE
WOMEN WITH POLYCYSTIC OVARY
SYNDROME. E. G. Hurley,a S. R. Adams,b N. Kalakota,a

J. M. Sroga Rios,c M. Thomas.d aOBGYN, University of Cincinnati Medical
Center, Cincinnati, OH; bObstetrics and Gynecology, University of Cincin-
nati, Cincinnati, OH; cOb/Gyn, University of Cincinnati, West Chester,
OH; dOn Gyn, University of Cincinnati, West Chester, OH.

OBJECTIVE: Previous research has demonstrated no difference in live-
birth rate in infertile women with polycystic ovary syndrome (PCOS)
when comparing those using clomiphene citrate (CC) and metformin to
matched controls using CC alone. Because letrozole (LE) is associated
with higher live-birth and ovulation rates in PCOS patients, it has become
the first line of treatment for this patient population. The aim of this study
is to investigate if the addition of metformin improves follicular recruitment
and pregnancy rates in ovulation induction cycles with intrauterine insemina-
tion (OI/IUI) in infertile PCOS women using LE.
DESIGN: Retrospective chart review
MATERIALS AND METHODS: All OI/IUI cycles from January 2012 to

August 2016 utilizing letrozole treatment were reviewed. A total of 268 OI/
IUI cycles with a diagnosis of PCOS were included. Demographics (age,
body mass index (BMI)), LE dose, metformin use, number of mature folli-
cles, size of lead follicle and pregnancy outcomes were collected. Results
were compared based onwhether the patient was taking letrozole andmetfor-
min (LE-M) versus letrozole only (LE). Graphpad Prism 6.0 was used to
analyze the data. Descriptive data was analyzed as percentages and means
with standard deviations. Statistical differences between groups were deter-
mined using Fisher’s exact and chi-square with a p-value <0.05 considered
significant.
RESULTS: A total of 268 OI/IUI cycles were analyzed, of which 159

received LE-M and 109 received LE. There were no significant differences
in age, AMH or BMI when comparing the two groups. There were no statis-
tical differences in follicular recruitment (1.5 + 0.8 versus 1.6 + 0.8,
p¼0.8939) or pregnancy rates (10% versus 13%, p¼0.5663) when
comparing the LE-M versus LE groups, respectively.
CONCLUSIONS: The addition of metformin to LE does not improve

follicular recruitment or pregnancy rates in OI/IUI cycles in infertile
PCOS women.

TABLE 1. Comparison of anthropomorphic and BMI variables

Variable Non PCOS PCOS P Value (Mann Whitney U) Age Adj P Value (Regression)

Age 34 (20-36) 30 (27-32) <0.001
Height 1.55 (1.50-1.59) 1.55 (1.52-1.59) 0.37 0.84
Weight 49.0 (45.2-53.0) 49.0 (45.0-53.0) 0.58 0.27
Waist Circumference (cm) 70.0 (67.2-75.0) 72.0 (68.0-78.0) 0.002 <0.001
Hip Circumference (cm) 90.0 (87.0-92.0) 89.0 (85.0-92.75) 0.2 0.06
AMH 2.5 (1.5-4.1) 7.5 (4.9-12.0) <0.001 0.03
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PROSPECTIVE COHORT EVALUATION OF ULTRA-
SOUNDAND REPRODUCTIVE ENDOCRINE PROFILE
INA SOUTHEASTASIANPCOSPOPULATION. M. Le,a

J. Pilgrim,b N. Huy,c V. Q. Truong,c C. Thanh,c

A. H. DeCherney,b M. J. Hill.b aOb/Gyn, Infertility, Hue University of
Medicine and Pharmacy, Hue, Viet Nam; bNIH, Bethesda, MD; cOb/Gyn,
Hue University of Medicine and Pharmacy, Hue, Viet Nam.

OBJECTIVE: Polycystic ovarian syndrome (PCOS) is one of the most
common endocrine disorders affecting 6-15% of the population. There is a
wide variation in the expression of the syndrome, including ethnic variation.
It is shown that, there is a higher incidence of metabolic syndromes in His-
panics and higher rates of hyperandrogenism among Middle Eastern groups.
In literature, there is little data on PCOS phenotype in a South East (SE)
Asian population. The objective of the study was characterization of ultra-
sound and reproductive endocrine profile in a SE Asian PCOS population.

DESIGN: This was a prospective observational cohort study to charac-
terize the SE Asian PCOS population receiving care at a fertility clinic in
Hue City Vietnam compared to infertile non-PCOS controls.

MATERIALS ANDMETHODS: The patients were evaluated via ultraso-
nography with ovarian volume and hormone profile testing.The diagnosis of
polycystic ovary syndrome was made in 2/3 criteria (Rotterdam criteria).
Anti-Mullerian Hormone (AMH) in human serum were tested by Elecsys�
AMH Electrochemiluminescence immunoassay (ECLIA) for the in vitro
quantitative determination. Data analysis was performedwithMannWhitney
U and univariate and age adjusted linear age regression.

RESULTS: A total of 224 PCOS subjects and 212 infertile controls were
prospectively evaluated. PCOS patients were younger than controls and
higher ovarian volume, LH, testosterone, prolactin and AMH (Table 1).
FSH values were lower in PCOS patients. These differences persisted in
multivariate regression models adjusting for age. Only estradiol levels
were similar between the two groups.

CONCLUSIONS: Vietnamese PCOS patients demonstrated a similar repro-
ductive hormone profile phenotype to other published ethnic groups. In partic-
ular, AMH and ovarian volumewere markedly increased in Vietnamese PCOS
patients. More studies are needed to better characterize PCOS phenotype
among differing ethnic groups that could lead to tailored care of both infertility
and the associated metabolic disease processes associated with PCOS.

TABLE 1. Comparison of Ovarian Volume and Endocrine profile of PCOS

versus non-PCOS

Variable
Non PCOS Median

(IQR)
PCOS Median

(IQR)

P Value
(Mann

Whitney U)

R Ovarian
Volume

4.5 (3.3-6.9) 8.5 (6.4-12.0) <0.001

L Ovarian
Volume

4.8 (6.4-12.0) 6.5 (5.1-9.0) <0.001

FSH 6.5 (5.1-7.7) 5.6 (4.8-7.2) <0.001
LH 5.0 (3.7-6.5) 9.6 (7.0-15.3) <0.001
Estradiol 37.9 (29.4-46.5) 40.5 (28.0-54.5) 0.47
Testosterone 0.2 (0.1-0.2) 0.3 (0.2-0.4) <0.001
Prolactin 343.5 (273.8-492.9) 358.7 (264.5-517.2) <0.001
AMH 2.5 (1.5-4.1) 6.3 (4.7-10.1) <0.001
Age 33 (28-36) 28 (26-30) <0.001
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PROVIDER EXPERIENCES WITH LIFESTYLE MAN-
AGEMENT IN WOMEN WITH PCOS. C. S. Huffman,
D. E. Brackney, S. R. Martin. Beaver College of Health Sci-
ences, Appalachian State University, Boone, NC.

OBJECTIVE: To assess provider comfort in providing lifestyle manage-
ment (LM) counseling in patients with Polycystic Ovary Syndrome
(PCOS) and provider perceptions of patient willingness to engage in LM.
In addition, provider treatment approaches to patients with PCOS associated
infertility were assessed.

DESIGN: Cross-sectional survey design using descriptive statistics. Cross tab
analysis was carried out by provider type, specialty, and location of practice. Per-
centageswere calculated and chi-square performedwhen assumptionsweremet.

MATERIALS AND METHODS: Physicians, nurse practitioners and
physician assistants in OB/GYN, family practice, internal medicine and
reproductive endocrinology in the Southeast were sent links to the 22-item
forced choice PCOS Provider Survey. NPs and physicians in OB/GYN, fam-
ily practice, and reproductive infertility reviewed survey for content validity
prior to dissemination. Provider comfort was rated as ‘‘very comfortable’’ to
‘‘very uncomfortable’’ and perceived patient willingness was rated as ‘‘not at
all willing’’ to ‘‘very willing’’. Initial treatment approach to PCOS related
infertility was assessed by selecting one of four options. Participants were al-
lowed to free text their initial approach to PCOS related infertility, if their
approach was not contained in one of the four options.
RESULTS: Approximately 340 providers received the link to the survey.

68 responses were received, 3 responses were duplicates and 9 were incom-
plete, leaving 56 responses suitable for analysis. NPs (62%) were more likely
to endorse a period of LM prior to prescribing medications for ovulation in-
duction than physicians (47%). NPs and PAs perceived patients as more
willing to engage in LM for PCOS, PCOS related infertility, andmanagement
of pregnancy compared to their physician colleagues. Of the 3 provider
groups, NPs and PAs were also more comfortable in giving specific diet
and exercise advice. From a specialty perspective, providers from family
practice felt more comfortable than those from OB/GYN practices in giving
specific advice. OB/GYN providers were more likely to rate patients unwill-
ing to engage in LM for management of their PCOS related infertility. Pro-
viders in rural areas were more likely to believe that women were willing to
adopt LM for initial therapy for infertility.
CONCLUSIONS: The results of this study suggest that provider comfort

and perception of patient willingness may vary based on provider training,
specialty, and practice location.

NP and Physician Responses on Select Survey Items

Item NP (n¼13)
Physician
(n¼32)

How comfortable are you
discussing exercise as a
therapeutic modality?

85%
Very Comfortable

66%
Very Comfortable

How comfortable are you
discussing lifestyle
modifications in the
managment of this
woman?

85%
Very Comfortable

66%
Very Comfortable

How comfortable are you
giving specific exercise
advice?

69%
Very Comfortable

34%
Very Comfortable

What best describes your
impression of their
willingness to adopt
lifestyle modifications as
first line therapy for
managing their PCOS as
it relates prevention of
pregnancy complications?

54%
Very Willing

26%
Very Willing

What best describes your
impression of their
willingness to adopt
lifestyle modifications
as first line therapy for
ovulation induction?

23%
Very Willing

3%
Very Willing
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TOWARDS STEM CELL THERAPY OF POLYCYSTIC
OVARY SYNDROME (PCOS): HUMANMESENCHYMAL
STEM CELLS ENGRAFMENT IN LETROZOLE-
INDUCED PCOS MURINE MODEL. P. I. Igboeli,a A. El
Andaloussi,a M. K. Omar,b M. Ali,a A. Laknaur,a A. Al-Hendy.c aObstetrics
& Gynecology, Augusta University, Augusta, GA; bObstetrics and Gynecology,
PCO, Tanta, Egypt; cOB/GYN,Dept of Obstetrics &Gynecology, Augusta, GA.

OBJECTIVE: to study the impact of human mesenchymal stem cell im-
plantation on PCOS-associated metabolic attributes in a PCOS-murine
model.
DESIGN: In vivo animal study with the use of human mesenchymal stem

cells for potential therapy of PCOS.
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MATERIALS ANDMETHODS: he PCOS animal model was developed in
presexual (3 weeks old) C57BL6 female mice by implanting letrozole pellet
subcutaneously in the neck area (5 mg/pellet, 90 days release). The control
group received placebo pellet. Our study was composed of three groups: 1- Pla-
cebo control, untreated, 2- Letrozole untreated and 3- letrozole treated with
MSCs. The mice weight-gain induced by letrozole treatment was monitored
weekly. Human bonemarrowMSCswere collected froma healthy female donor
by flow cytometry using standard surface markers. After 5 weeks of Letrozole
treatment, MSCs were injected into the ovaries using limited laparotomy. The
control mice received sham surgery and were injected with PBS. To study the
impact of MSCs on the metabolic criteria of PCOS, we used glucose tolerance
test (GTT), and estrous cycle analysis. We also evaluated energy expenditure in
MSCs-treated vs control animals. Further fat tissue, collected after 2 weeks of
treatment, morphology analysis was done using H&E staining as well as molec-
ular/inflammatory markers quantification by Q-PCR.

RESULTS: Our data show that after 2 weeks of MSCs implantation, there
is a switch of the insulin resistance to normal glycemic state in MSCs-treated
mice compared to PBS-treated controls (P < 0.05). The analysis of the
estrous cycle showed resumption of estrus cyclicity in MSCs-treated mice
versus control mice who were arrested in the anovulatory proestrus/diestrus
phases. The gonadal fat tissue analysis by H&E showed significant expansion
of adipocyte size in untreated control (P < 0.05) group. On the other hand,
MSCs treatment reversed adipocytes to normal size with increased presence
of browning (good fat). Additional metabolic cage studies and breeding eval-
uation are underway in our lab and data will be available by the time of the
ASRM meeting in Oct 2017.

CONCLUSIONS: This data suggests that, MSCs enhance the energy
expenditure in this drug-induced PCOS animal model. Mesenchymal stem
cell therapymight represent a novel approach for effective and safe treatment
of PCOS patients.
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INTRAUTERINE PROGRAMMING OF POLYCYSTIC
OVARY SYNDROME: EVIDENCE FROM CORD
BLOOD GLOBAL METHYLATION ANALYSIS.
L. Lambertini,a S. R. Saul,b A. B. Copperman,c

S. S. Hammerstad,d Z. Yi,e J. A. Lee,f W. Zhang,e Y. Tomer,g N. Kase.h
aDiabetes Obesity and Metabolism Institute, Icahn School of Medicine at
Mount Sinai, New York, NY; bEndocrinology, Diabetes and Bone Diseases,
Icahn School of Medicine at Mount Sinai, New York, NY; cObstetrics and
Gynecology, RMANY-Mount Sinai, New York, NY; dEndocrinology,
Morbid Obesity and Preventive Medicine, Oslo University Hospital, Oslo,
Norway; eInstitute for Personalized Medicine, Icahn School of Medicine at
Mount Sinai, New York, NY; fReproductive Medicine Associates of New
York, New York, NY; gAlbert Einstein College of Medicine and Montefiore
Medical Center, Bronx, NY; hObstetrics, Gynecology and Reproductive Sci-
ence, IcahnSchool of Medicine at Mount Sinai, New York, NY.

OBJECTIVE: Polycystic ovary syndrome (PCOS) affects 5-15% of
women. PCOS is a heterogeneous disorder displaying endocrine, metabolic,
reproductive dysfunction and cardiovascular risk manifestations. Evidence
of heritability exists, but only a portion of the genetic transmission is identi-
fied by genome-wide association studies and linkage studies, suggesting that
epigenetic influences play a role. Evidence implicates intrauterine influences
in the genesis of PCOS. The study aims to identify unique epigenetic reprog-
ramming of cord-blood gene networks in progeny of PCOS mothers by
comparing global DNA methylation patterns in cord blood of neonates of
infertile women with and without PCOS.

DESIGN: Prospective cohort study
MATERIALS AND METHODS: This single-center study included pa-

tients undergoing in vitro fertilization (IVF) for infertility included anovula-
tory PCOS women diagnosed by Rotterdam criteria (n ¼ 6) and a control
group of ovulatory non-PCOS women (n ¼ 6) matched for age and body
mass index (BMI). Umbilical cord blood was collected at delivery of the
placenta, DNA extracted and methylation analysis performed.

RESULTS: Nine hundred and eighteen genes differentiallymethylatedCpG
dinucleotides were detected. Seventy-eight percent (n¼720) mapped into 10
gene networks. Key features of the primary network were hormonal regulation
(ESR1), mitochondrial activity (APP, PARK2), and glucosemetabolism (INS).
Other significantly altered networks were dominated by genes involved in the
G-protein coupled receptor signaling pathway (interacting with the insulin re-
ceptor signaling pathway and regulatory metabolic function), lipid meta-
bolism, cardiovascular system development, and inflammation.

CONCLUSIONS: The results of this pilot study suggest that maternal
PCOS significantly influences the fetal gene networks involving carbohy-

drate, lipid and inflammation processes in PCOS pregnancy. The existence
of a putative ‘‘super PCOS epigenomic pathway’’ is suggested, and an epige-
netic at risk PCOS ‘‘signature’’ may exist and be identifiable at birth.
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EFFECT OF ORAL CONTRACEPTIVES OVER 1-YEAR
ON CHANGE IN BODY COMPOSITION PROFILES OF
WOMEN WITH POLYCYSTIC OVARY SYNDROME: A
COHORT STUDY. Y. Kim,a S. Yoon,b S. Ku,c S. Lee,a

J. Shin,a T. Kim,a J. Hur.a aDepartment of Obstetrics and Gynecology, Korea
University, College of Medicine, Seoul, Republic of Korea; bDepartment of
Obstetrics and Gynecology, Dongguk University, Graduate School of Medi-
cine, Seoul, Republic of Korea; cDepartments of Obstetrics and Gynecology,
College of Medicine, Seoul National University, Seoul, Republic of Korea.

OBJECTIVE: To evaluate the effect of oral contraceptives (OC) over 1-
year on change in endocrine, metabolic and body composition profiles of
women with polycystic ovary syndrome (PCOS).
DESIGN: In this cohort study, 187 of women with BMI<25 Kg/m2 and

PCOS by Rotterdam criteria were recruited. All subjective were follow-up to
check endocrine, metabolic and body composition profiles with 1-year OC use.
MATERIALS AND METHODS: Endocrine and metabolic profiles were

analyzed by serum sample and body composition profiles were checked us-
ingmulti-frequency bioelectrical impedance analysis. Datawere analyzed by
Paired t-test and McNemar test where appropriate.
RESULTS: After 1-year use of OC, SHBG (100.6�95.6 nmol/L vs.

171.5�52.1 nmol/L, P¼0.002) and DHEAs (192.3�88.4 mg/dL vs.
228.8�110.6 mg/dL, P¼0.002) were increased, and testosterone (0.9�0.5
ng/mL vs. 0.6�0.4 ng/mL, P<0.001), 17-a-OHP (2.3�1.6 ng/mL vs.
1.2�0.7 ng/mL, P<0.001) and AMH (12.5�10.0 ng/mL vs. 10.8�8.5 ng/
mL, P¼0.011) were decreased. Using 1-year OC increased total cholesterol
(195.2�33.5 mg/dL vs. 201.8�32.5 mg/dL, P¼0.007) and 25-OH vitamin D
(16.2�9.5 ng/mL vs. 21.6�14.8 ng/mL, P¼0.039). For body composition
profiles, protein mass (10.3�1.1 Kg vs. 10.1�1.1 Kg, P¼0.004), mineral
mass (2.4�0.2 Kg vs. 2.3�0.2 Kg, P¼0.004), muscle mass (38.5�4.0 Kg
vs. 37.7�4.1 Kg, P¼0.004), fat free mass (40.8�4.2 Kg vs. 40.1�4.3 Kg,
P¼0.006) and basal metabolic rate (1364.5�102.0 Kcal vs. 1330.9�107.0
Kcal, P<0.001) were decreased with 1-year OC use. With treatment of 1-
year OC use, the proportion of women with abnormal free androgen index
(R5) was decreased 48.6% to 21.4% (P<0.001). The proportion of women
with abnormal HOMA-IR (>2) and abnormal percent body fat (>28%) were
similar (52.9% vs. 57.1% and 34.3% vs. 31.4%, P>0.05 in both).
CONCLUSIONS: OC use over 1 year could change androgen activity,

lipid profiles and body composition for muscle and fat in PCOS women
with normal BMI.
References:
1. Jin CH, Yuk JS, Choi KM, Yi KW, Kim T, Hur JY et al. Body fat dis-

tribution and its associated factors in Korean women with polycystic
ovary syndrome. The journal of obstetrics and gynaecology research
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METABOLIC FEATURES OF ADULT AND ADOLES-
CENT FIRST-DEGREE RELATIVES OF WOMEN
WITH POLYCYSTIC OVARY SYNDROME: A SYSTEM-
ATIC REVIEW AND META-ANALYSIS. J. Chae,a

D. Lizneva,a A. Sinitsyna,b T. Trofimova,c L. E. Blake,d L. V. Suturina,c

L. Gavrilova-Jordan,a R. Azziz,e M. P. Diamond.a aDept. of OBGYN,
MCG, AU, Augusta, GA; bDept. of OBGYN, MC IDK, Samara, Russian
Federation; cDepartment of Reproductive Health Protection, SCFHHR, Ir-
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OBJECTIVE: Women with polycystic ovary syndrome (PCOS) have a 2-
fold increased risk of metabolic syndrome (1). The risk of metabolic compli-
cations in first-degree relatives (FDR) of PCOS women is unclear (2, 3). The
present analysis aimed to determine the metabolic risks of adult and
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adolescent FDR of PCOSwomen (i.e. fathers, mothers, brothers, sisters, sons
and daughters) vs controls. Primary outcomes weremean differences in BMI,
and odds for type 2 diabetes mellitus (DM2), metabolic syndrome (MetS),
stroke, and myocardial infarction (MI).

DESIGN: Systematic review and meta-analysis.
MATERIALS AND METHODS: A literature search was conducted

(MEDLINE, CINAHL, EMBASE, WEB OF SCIENCE, COCHRANE LI-
BRARY) through September 2016, identifying observational studies report-
ing BMI, DM2, and MetS in adult and adolescent FDR of PCOS women and
a comparator population. Search terms included: polycystic ovarian syn-
drome, PCOD, PCOS, hyperandrogenism, hirsutism, nuclear family, parents,
fathers, mothers, sisters, brothers, siblings, daughters, sons, children, twins,
offspring, first degree relatives, family members, family history, PCOS kin-
dreds, probands, generation, and other relevant subject or thesaurus terms.
Data were presented as odds ratio (OR) or mean difference (MD) [95% con-
fidence interval (CI)] with fixed- or random- effects meta-analysis. Quality
testing was based on Newcastle-Ottawa Scaling.

RESULTS: The initial search yielded 4607 reports, of which 18 studies
(1244 FDR and 2404 controls) were selected for inclusion in the meta-
analysis. Mean BMI was higher in FDR of PCOS patients: fathers (MD
2.49 kg/m2, 95% CI 1.53-3.45), brothers (MD 1.62 kg/m2, 95% CI
0.51-2.74) and daughters at Tanner I stage (MD 0.80 kg/m2, 95% CI
0.44-1.16); but similar to controls for other FDR. The odds ratio for
MetS was higher in fathers (OR 3.40, 95% CI 1.13-10.22), mothers
(OR 2.23, 95% CI 1.34-3.70), brothers (OR 2.93, 95% CI 1.54-5.55)
compared to controls. The odds ratio for DM2 was higher in fathers
(OR 4.13, 95% CI 0.75-22.77), and mothers (OR 1.30, 95% CI 0.59-
2.88). The odds ratio was higher in fathers, but not mothers, of PCOS pa-
tients for stroke (OR 4.05, 95% CI 1.92-8.56) and MI (OR 1.95, 95% CI
1.26-3.01). Data for MetS, DM2, stroke or MI in sisters, daughters, and
sons was insufficient for meta-analysis.

CONCLUSIONS: Our systematic review suggests that first-degree rela-
tives of women with PCOS, compared to controls, have increased risk for
metabolic and vascular morbidities. However, overall few studies have deter-
mined the risk of these long-term complications in FDR of PCOSwomen and
further research is needed.

References:
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3. Taylor MC, Reema Kar A, Kunselman AR, Stetter CM, Dunaif A, Le-
gro RS. Evidence for increased cardiovascular events in the fathers but
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OBESITY AND SELECTED INFLAMMATORY
MARKERS IN POLYCYSTIC OVARY SYNDROME
(PCOS): A BMI (BODY MASS INDEX) -MATCHED
CASE-CONTROL STUDY. S. M. Bhattacharya,a,b

A. Basu,c B. Biswas.d aObstetrics and Gynecology, S. C. Das Memorial
Medical and Research Center, Kolkata, India; bObstetrics & Gynecology,
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OBJECTIVE: Increased inflammatory activity (IA) in PCOS has already
been reported. It is not known whether it is a consequence of the disorder it-
self or of the accompanying obesity. This study compares the levels of
selected inflammatory markers between PCOS and control (C) women
with matching BMI (high and normal).

DESIGN: Cross sectional with control group.
MATERIALS ANDMETHODS: This cross-sectional study was conduct-

ed in Kolkata, India between 01.01.15 to 31.10.16. Based on a pilot study
(high BMI only), a sample size of 64 per group was estimated to have
90% power and 95% confidence level with 2-sided test of significance to
detect mean HOMA (Homeostatic Model Assessment; fasting glucose (mg
%) x fasting insulin (mcu/ml) / 405) difference of 2.28 (6.38�4.2 in PCOS
v/s 4.1�3.7 in C). After obtaining ethical clearance and informed written

consents, 193 cases of PCOS (Rotterdam criteria, 2003) (age 14-30 years)
and 115 cases of C (age 14-31 years) were studied and grouped as - Group
A- High BMI (¼>23 Kg/M2)1 (PCOS- 168 and C - 83 cases); Group B-
Normal BMI (PCOS - 25 and C -32 cases). Parameters studied were- High
sensitive CRP (C reactive protein) (hsCRP) level; absolute counts (counts/
cc) of neutrophil (N), lymphocyte (L), white blood cells (WBC) and neutro-
phil to lymphocyte ratio (NLR). Univariate analysis (independent sample t
test) was done.
RESULTS: Values of the studied parameters in Group A (PCOS vs C)

were– hsCRP (0.67 � 0.62 vs 0.56�0.64; p¼0.19); N (5069.46�1479.07
vs 4759.99�1619.37; p¼0.13)), L (2614.51 � 624.85 vs 2491.95 �
704.39; p¼0.16); WBC (8155.30�1739.63 vs 7740.36�1902.64; p¼0.08),
and NLR (2.04�0.74 vs 2.03�0.87; p¼0.91). In Group B, corresponding
values were - hsCRP (0.29�0.32 vs 0.35�0.42; p¼0.53); N
(4652.36�1010.08 vs 5059.62�2192.19; p¼0.35); L (2621.12�1009.99
vs 2363.28�606.43; p¼0.26); WBC (7785.60�1710.78 vs7881.25�
2380.59; p¼0.86); NLR (1.98�0.79 vs 2.27�1.17; p¼0.30).
CONCLUSIONS: This BMI matched study did not show any evidence of

increased IA in PCOS by the studied parameters. More studies with other in-
flammatory markers may be helpful to identify cases with IA.
Reference:
1. World Health Organisation. The Asia-Pacific perspective: redefining

obesity and its treatment. Geneva: WHO; 2000.
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COMPARISON OF METABOLIC ABNORMALITIES
AMONG PCOS PHENOTYPES ——— A HOSPITAL-
BASED STUDY. H. Li,a,b L. Li,c D. Yang.d aObstetrics &
Gynecology, Distinct Clinic, GuangZhou, China; bObstetrics
&Gynecology, Sun Yat-SenMemorial Hospital, GuangZhou, China; cObste-
trics and Gynecology, Sun Yat-sen Memorial Hospital, Sun Yat-sen Univers,
Guangzhou, China; dMemorial Hospital, Sun Yat-Sen University, Guangz-
hou, China.

OBJECTIVE: To estimate differences in metabolic abnormalities among
different PCOS phenotypes, and to explore the main factors that affect the
metabolic abnormalities of patients with first diagnosis of PCOS.
DESIGN: Hospital-based observational study.
MATERIALS AND METHODS: PCOS phenotypes were recorded ac-

cording to the 2003 Rotterdam criteria, including the classical phenotype
(PCO+HA+OD); the ovulation phenotype (PCO+HA); the non-PCO pheno-
type (HA+OD); and the non-HA phenotype (PCO+OD). The prevalence of
metabolic abnormalities among different PCOS phenotypes, including
DM, MS, pre-DM, IR and dyslipidemia were compared.
RESULTS: A total of 2436 adult women who were hospitalized in Sun

Yat-Sen University affiliated hospital from Jan. 1998 to Aug. 2015 in
GuangZhou, China were included in this study. There was no significant
difference in the prevalence of metabolic abnormalities or the distribution
characteristics of the metabolic abnormalities among these four PCOS
phenotypes (P> 0.05). The patients with HA in PCOS had significantly
increased obesity (P ¼ 0.014) and pre-DM (P ¼ 0.024) compared with
non-HA group. There were significant differences in DM, IFG, IGT,
pre-DM, MS, IR, dyslipidemia and central obesity in the PCOS women
with obesity (BMIR23kg / m2) comparing with those without obesity
(P <0.001). PCOS patients were divided into four groups according
with obesity and HA or not. Metabolic abnormalities was the worst in
the group with obesity + HA, followed by obesity + non-HA group.
The prevalence of glucose metabolic disorders in the group with non-
obesity + HA was slightly elevated comparing with non-obesity + non-
HA, however, the prevalence of hyperlipidemia and MS in the group
with obesity + non-HA was slightly higher than that of the group with
non-HA + non-obesity.
CONCLUSIONS: It is necessary to assess metabolic abnormalities

comprehensively, regardless of the PCOS phenotypes under NIH advo-
cacy. Obesity is the major adverse factor in PCOS patients with meta-
bolic abnormalities. Obese PCOS patients require special attention to
metabolic status, regardless of whether they have hyperandrogenism.
Hyperandrogenism might worsen the abnormal glucose metabolism in
PCOS patients, especially in obese PCOS patients. The effects of hyper-
androgenism on lipid metabolism in PCOS patients are different be-
tween obesity and non-obesity, which worsen abnormal lipid
metabolism and the prevalence of MS in obesity PCOS patients, but is
a protective factor in non-obesity.
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A NOVEL DEFINITION OF INSULIN RESISTANCE
HELPS ELUCIDATE LUTEAL PHASE
DEFECTS. R. D. Beardsleya, J. P. Holden.b aUniversity of
Illinois College of Medicine, Rockford, IL; bObstetrics & Gy-
necology, University of Illinois, Rockford, IL.

OBJECTIVE: Assess the impact of insulin resistance on luteal phase pro-
gesterone production.

DESIGN: Retrospective chart review of 101 female patients presenting at
a private Reproductive Endocrinology/Infertility clinic.

MATERIALS AND METHODS: Baseline fasting insulin and mid-luteal
progesterone were collected. Excluded were women with AMA (> 35 years
old), Diabetes Mellitus, untreated endocrinopathies, and those on antidia-
betic medications. These data points were collected from either natural or
induced cycles. The number of pre-ovulatory dominant follicles (DFs), as
determined by late follicular phase ultrasound, was collected in ovulation in-
duction cycles. In all cases no exogenous progestogens were administered.
Subjects were categorized as normoinsulinemic (fasting insulin < 10uIU/
mL) or hyperinsulinemic (fasting insulin R 10uIU/mL), and as ovarian hy-
perstimulated (> 1 DF) or unstimulated (1 DF). ANOVA comparisons of
mean mid-luteal progesterone based on fasting insulin and hyperstimulation
status were performed.

RESULTS: Mean mid-luteal progesterone levels (ng/mL) were approxi-
mately two-fold greater in normoinsulinemic (n¼66) compared to hyperin-
sulinemic (n¼35) women (18.42 � 11.90 vs 10.04 � 6.53; p<0.001).
This approximate 2:1 significant difference in mid-luteal progesterone be-
tween normoinsulinemic and hyperinsulinemic patients was still observed
in those with only 1 DF (14.07 � 6.48 vs 7.22 � 4.41, p<0.001) and those
with > 1 DF (29.18 � 15.28 vs 13.80 � 7.11, p[0.001). In those with > 1
DF mean progesterone per DF (ng/mL/DFs) was also higher in normoinsuli-
nemic patients (10.05 � 3.78 vs 5.43 � 2.39, p<0.001).

CONCLUSIONS: Fasting insulin R 10uIU/mL (70pmol/L) is highly pre-
dictive of an ensuing luteal phase defect.We propose that a fasting insulin level
R 10uIU/mL should be utilized as a working definition of insulin resistance.

Supported by: This work was supported by the James Scholar Program, an
honors research program of the University of Illinois College of Medicine at
Rockford.
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IRREGULAR MENSTRUAL CYCLES ARE NOT ASSO-
CIATED WITH CARDIOVASCULAR DISEASE; A
COHORT STUDY OF 40,896 WOMEN. S. Iliodromiti,
S. M. Nelson. School of Medicine, University of Glasgow,
Glasgow, United Kingdom.

OBJECTIVE: Irregular menstrual cycles are associatedwith greater risk of
diabetes and cardiovascular risk factors. However, it is contentious whether
irregular cycles result in greater risk of cardiovascular (CVD) morbidity and
mortality.

DESIGN: We determined in a large prospective group of pre-menopausal
women from the UK Biobank cohort whether irregular cycles are associated
with the incidence of CVD events. The UK Biobank is a large prospective
cohort of 273,467 women aged 40-70 years at recruitment (2006-10) with
a wide range of phenotypic and follow-up information.

MATERIALS AND METHODS: We included non-menopausal women
under the age of 50 years. 8,835 women reported irregular cycles or cycles
longer than 34 days. The referent category included women who reported cy-
cles ranging from 25 to 34 days (n¼32,061). Outcomes were CVD (ICD-10,
I00-I99), ischemic heart (IHD; I20-I25) and cerebrovascular (I60-I69) events
(fatal and non-fatal). Cox proportional hazard models with adjustment for
multiple confounders and risk factors were used. Women with CVD at base-
line (n¼2,391) were excluded from the above analyses.

RESULTS: The cohort was followed up for a median of 6.9 (IQR:6.2 to
7.6) years. Women with irregular cycles were slightly older (45.8 vs 44.8,
p¼0.001) with marginally greater BMI (26.8 vs 26.1, p¼0.001), greater prev-
alence of diabetes (odds ratio (OR):1.20 (95%CI: 1.02 to 1.42) and hyperten-
sion (OR: 1.39 (95%CI: 1.28 to 1.50) compared with thewomenwith regular
cycles at baseline. However, irregular cycles were not associated with sub-
stantially greater risk of CVD events (Hazard Ratio (HR): 1.05 (95% CI:
0.91 to 1.20), IHD (HR: 0.88 (95% CI: 0.58 to 1.34) or cerebrovascular
events (HR: 0.85 (95% CI: 0.47 to 1.51) during the follow up period.

CONCLUSIONS: Irregular menstrual cycles were not associated with
greater risk of CVD morbidity and mortality in a large contemporary group

of middle-aged women. Irregular cycles in our cohort could be attributed to
polycystic ovarian syndrome (PCOS) of peri-menopause. Whether inclusion
of biochemical markers of hyperandrogenism along with longer follow up
period reveals a greater risk of CVD in women with PCOS is still unclear.
References:
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THE PREGNANCY OUTCOMES OF PCOS PATIENTS
AT ADVANCED AGE UNDER IN VITRO FERTILIZA-
TION IN CHINA. J. Li,a Y. Guo,a W. Li,b T. Lai.c athe First
Affiliated Hospital of Zhengzhou University, Zhengzhou,
China; bZhengzhou University, Zhengzhou, China; cAssisted Reproductive
Technology, Zhengzhou, China.

OBJECTIVE: To study the effect of age on the pregnancy outcome of in
vitro fertilization and embryo transfer (IVF-ET) in patients with polycystic
ovary syndrome (PCOS). PCOS women show increased ovarian reserve
than age matched non-PCOS women as assessed by AMH levels and antral
follicle counts,and the endocrine dysfunction of PCOS patients alter with the
growing of age. It is controversial whether PCOS patients in advanced age
show a better pregnancy outcome than age matched non-PCOS women.
DESIGN: Retrospective cohort.
MATERIALS AND METHODS: Both of 2317 PCOS patients and 2317

age-matched tubal factor infertility patients who underwent their first attemp-
ted in vitro fertilization and embryo transfer (IVF-ET) in the reproductive
center of the First Affiliated Hospital of Zhengzhou University in China
were divided into 2 subgroups by age : advanced age (R 35 years,
n¼220), younger age (<35 years,n¼2097).To study the effect of age on
the pregnancy outcomes of IVF-ET in patients with polycystic ovary syn-
drome (PCOS),clinical pregnancy rate, abortion rate,live birth rate, birth
weight and gestational age were calculated by the Mann-Whitney U test or
Student test,chi-square test or the Fisher exact test ,P values of <0.05 were
considered statistically significant.
RESULTS: There was no significant difference between PCOS group and

age-matched controls at advanced age (R 35 years) in clinical pregnancy per
embryo transfer(42.1% VS 37.7%, P¼0.41), abortion rate per embryo trans-
fer(23.7%VS 25.0%, P¼0.86), live birth rates per embryo transfer(71.2%VS
72.7%, P¼0.737), gestational age( 38.2�1.70 VS 37.95�3.95 weeks,
P¼0.626), birth weight (3147.59�841.09 VS 3203.21�832.34 g,
P¼0.746).For patients at younger age (<35 years),clinical pregnancy rate
per embryo transfer between PCOS group and the control group was compa-
rable(56.4% VS 56.2%; P¼0.855), abortion rate per embryo transfer was
higher in PCOS group (8.7%VS 6.6%; P¼0.026) while live birth rate per em-
bryo transfer(78.3% VS 84.2%, P¼0.002) ,birth weight (3061.44�712.21g
VS 3142.72�831.50g, P¼0.04) were lower in PCOS group than control
group(78.3% VS 84.2%; P¼0.002), There was no significant different in
gestational age( 38.13�2.32 VS 38.33�2.22 weeks,P¼0.08)between two
groups under age 35.
CONCLUSIONS: PCOS patients over age 35 show no advantage in the

pregnancy rate,live birth rate than the age-matched controls. In spite of
high ovarian reserve, an active medical advice, evaluation, or ART is essen-
tial for PCOS patients who are at an advanced age.

P-378 Wednesday, November 1, 2017

THE EFFECT OF VAGINAL OVARIAN NEEDLE
INJURYAS COMPARED TO LAPRASCOPIC OVARIAN
DRILLING IN ANOVULATORY WOMEN WITH POLY-
CYSTICOVARY SYNDROME, A SIXMONTHFOLLOW
UP. M. H. Dahan,a S. Hatirnaz,b S. Basaranoglu,c E. Hatirnaz,d O. Celik,e

S. Tan.f aOB GYN, McGill University, Montreal, QC, Canada; bOB GYN,
Department of Obstetrics and Gynecology, Istanbul, Turkey; cPrivate Bilge
Hospital, Istanbul, Turkey; dOB GYN, Clinart International Hospital, Trab-
zon, Turkey; eOB GYN, Private Clinic, Uşak, Turkey; fMcGill University,
Montreal, QC, Canada.
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OBJECTIVE: To assess the effect of repetitive transvaginal ovarian needle
punctures as compared to laparoscopic ovarian drilling on antral follicle
counts (AFC), serum antimulerian hormone levels (AMH) and pregnancy
rates in anovulatory women with PCOS.

DESIGN: A six month cohort study was undertaken to compare outcomes
in PCOS women who underwent transvaginal ultrasound guided ovarian
injury using a 16 gauge oocyte collection needle and PCOS women with
laparoscopic ovarian drilling (dithermy, 8 punctures). Couples with signifi-
cant sperm abnormalities were excluded.

MATERIALS AND METHODS: 126 anovulatory subjects, 67 with
ovarian injury (OI) due to a trans-vaginal in-vitro maturation collection
(which failed to result in pregnancy) and 59 who underwent laparoscopic
ovarian drilling (LOD) were compared. Primary outcome was spontaneous
pregnancy rate. In addition body mass index (BMI), AFC and AMH levels
were measured pre intervention and at the 3rd and 6th months. Both groups
received no further treatments. Shapiro Wilk’s test was used for assessing
normal distribution. Chi-squared, T tests or Mann Whitney U test were
used. Data is presented as mean�SD or median (range).

RESULTS: Pretreatment, median serum total testosterone level were
higher in the OI than the LOD groups(P¼0.001), other hormone levels
were similar. BMI at time 0, 3 and 6 months did not differ between the
two interventions. However, serum AMH levels were lower at time 0, 3
months and 6 months (p<0.001) in the LODwhen compared to the OI group.
At 3 and 6 months AMH levels decreased more significantly in the LOD than
the OI group (-26.4% (-41.5 to -5.5) vs. -12.5% (-26.3 to -0.9), p<0.001)) and
(-29.2% (-55.6 to -3.5) vs. -12.6% (-28.7 to 1.86), p<0.001)), respectively. %
decrease in AFC was also greater in the LOD group than the OI subjects at 3
months (-24% (-37 to -8) vs. -12% (-56 to 0) , p<0.001) and at 6 months
(-27% (-44 to-4) vs. -5% (-29 to 9), p<0.001). However cumulative preg-
nancy rates at 6 months were similar LOD (35%) vs OI (55%) (P>0.05).

CONCLUSIONS: Although, ultrasound guided transvaginal ovarian nee-
dle injury results in less significant improvements in AMH and AFC levels in
anovulatory PCOS women than does LOD, pregnancy rates trended higher
with this OI. This suggests a less invasive method of ovarian injury may be
available than laparoscopy for patients requiring this mechanism to conceive.

OBESITYAND METABOLISM
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EFFECTS OF ANTHROPOMETRIC INDICES OF CEN-
TRAL OBESITY AND METABOLIC SYNDROME ON
IVF/ICSI OUTCOME. A. Ozgu-Erdinc,a N. Yilmaz,b

E. Isci Bostanci,a C. Gulerman,c Y. Ustun.a aReproductive
Endocrinology, University of Health Sciences, Ankara Dr. Zekai Tahir Burak
Health Practice Research Center, Ankara, Turkey; bReproductive Endocri-
nology Department, ZTB, Ankara, Turkey; cZekai Tahir Burak Women’s
Health Education and Research Hospital, Ankara, Turkey.

OBJECTIVE: The aim of the study is evaluating the impact of anthropo-
metric indices of obesity, particularly central obesity or metabolic syndrome
on IVF/ICSI outcome.

DESIGN: Prospective Cohort study consisting 269 patients who has un-
derwent IVF/ICSI treatment between April 2013-February 2014.

MATERIALS ANDMETHODS: The study was conducted at the IVF unit
of our hospital. Eligible participants were 371 patients who have admitted to
the unit for IVF/ICSI treatment during the study period. A total of 308
women were enrolled in the study where embryo transfer was not achieved
in 39 patients. Data from 269 women were analyzed to compare the clinical
outcome (implantation, miscarriage, and live birth rate). All participants’
waist and hip circumference, weight and height were calculated at the initial
visit on day 2/3 of the menstrual cycle. Fasting plasma glucose and insulin
were analyzed the same day and HOMA-IR were calculated according to
the formula HOMA-IR ¼ [Glucose] X [Insulin] / 405 (Glucose in mg/dL).
Conicity index was calculated according to the formula C index ¼ Waist/
[0.109�O((Weight/Height))] and body adiposity index was calculated ac-
cording to the formula BAI¼[Hip /(HeightOHeight)]-18. Metabolic syn-
drome was defined according to the International Diabetes Federation’s
consensus definition reported in 2005. Statistical analysis was performed us-
ing partial correlation, binary logistic regression, roc curve and chi square
analysis where appropriate.

RESULTS: Controlled ovarian hyperstimulation was performed by either
a GnRH-antagonist or a long GnRH-agonist protocol in 99.1% of the pa-
tients. The median age was 30 (20-45). There was 81(30.1%) pregnancies
with 6 chemical pregnancies, 19 (25.3%) miscarriages and 56 (20.8%) live

births. None of the indices (waist circumference (WC), waist to hip ratio
(WHR), waist to height ratio (WHtR), conicity index (C-Index), body
adiposity index (BAI) and body mass index (BMI) , neither metabolic syn-
drome nor insulin resistance was found to be associated with clinical
outcome in terms of implantation, miscarriage and live birth rate (p>0.005).
CONCLUSIONS: Our study indicates that neither central obesity nor

metabolic syndrome does not significantly impair pregnancy rates among
infertile women undergoing IVF/ICSI. Anthropometric indices of obesity
and metabolic syndrome has no predictive role on IVF/ICSI clinical
outcome. However, this must be confirmed by well-designed prospective
studies with large sample sizes.
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FEMALE, MALE, AND JOINT COUPLE BMI ARE
ASSOCIATED WITH INFERTILTYAMONG USERS OF
A LARGE U.S. FERTILTY APP. A. Lange,a B. Plaku-
Alakbarova,b J. Yeh,a C. Messerlian,b T. L. Toth.a aMassachu-
setts General Hospital Fertility Center, Boston, MA; bEnvironmental Health,
Harvard T.H. Chan School of Public Health, Boston, MA.

OBJECTIVE: Body mass index (BMI) has been shown to affect fertility
but conflicting data exists regarding the impact of male BMI on natural
fertility. We examined the association of female BMI, male partner BMI,
and a couple’s joint BMI with the number of months trying to conceive
(TTC) among women using a fertility-tracking app.
DESIGN: Cross-sectional big data
MATERIALS AND METHODS: De-identified self-reported data

collected between March 2014 and April 2016 was obtained from a U.S.
fertility-tracking app. Upon app download, women were prompted to report
the number of months they had been TTC. Users reported BMI values for
themselves and their partners within 4 BMI categories (<18, 18-25, 25-30,
and R30). We used multivariable logistic regression to examine female
and male BMI independently as well as a couple’s joint BMI (combinations
of categories of BMIs) in relation to TTCR12 months vs TTC<12 months.
Analysis was performed for TTC at time of app download and follow-up. We
adjusted for age, race, and education.
RESULTS: A total of 34,865 women provided complete data on female

variables of interest. Women averaged 29 years old and 50% had a BMI of
18-25 kg/m2. Compared with normal BMI, overweight (OR: 1.5, 95% CI:
1.4, 1.6), obese (OR: 2.3, 95% CI: 2.2, 2.5) and underweight (OR: 1.3,
95% CI: 1.1, 1.6) were independently associated with TTC R12 months
upon initial app use. The increased odds of TTC R12 months was main-
tained at follow-up among overweight (OR: 1.3 95% CI: 1.3, 1.5), obese
(OR 2.1 95% CI: 1.9, 2.2) and underweight (OR 1.2, 95% CI: 1.02, 1.4)
women. Among women in the above sample, 24,349 provided partner
BMI, with 54% reporting a male BMI of 18-25 kg/m2. Compared with
normal BMI partners, women with obese partners had a 1.2 (95% CI: 1.1,
1.4) times higher odds of TTC R12 months at app download and follow-
up (OR 1.2, 95% CI: 1.1, 1.3). Increasing joint BMI scores were associated
with TTCR12months. Compared to a normal-normal weight referent (score
#3), odds of infertility increased by 40% among couples with pairs of normal-
overweight (#4); by 50% in overweight-overweight (#5); by 90% in under-
weight-overweight (#6); by 110% in normal-obese (#7); by 130% in over-
weight-obese (#8); by 160% in underweight-obese (#9), and by 170% in
obese-obese (#10) respectively (OR and 95% CI: 1.4 (95% CI: 1.2, 1.5),
1.5 (95% CI: 1.3, 1.7), 1.9 (95% CI: 1.4, 2.5), 2.1 (95% CI: 1.9, 2.4), 2.3,
(95% CI: 2.0, 2.6), 2.6 (95% CI: 1.9, 3.7), and 2.7 (95% CI: 2.4, 3.0)).
This effect was maintained at follow-up as well.
CONCLUSIONS: Our results confirm that low and elevated female BMI

are associated with infertility in this cohort of app users. We also identified
an association between both male and joint couple BMI and infertility among
this cohort. A joint obese-obese couple conferred greater odds of infertility
than obesity in either partner alone. Discrepancy in joint BMI emerged as
a risk factor, conferring greater infertility odds than more similar joint BMI.
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MATERNAL OBESITY IS NOT ASSOCIATED WITH
INCREASED MISCARRIAGE RATES FOLLOWING
EUPLOID BLASTOCYST TRANSFER. K. L. Hornberger,
A. Bartoli, A. King, N. Bachman, D. Young, D. Klepacka,
W. B. Schoolcraft, M. Katz-Jaffe. Colorado Center for Reproductive Medicine,
Lone Tree, CO.

OBJECTIVE: Maternal obesity is associated with higher miscarriage and
decreased live birth rates following natural conception and in vitro fertilization
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(IVF). A known significant contributor to reproductive failure is chromosomal
aneuploidy. However, it is unknown whether maternal obesity carries addi-
tional underlying risk factors leading to these poorer outcomes. The objective
of the present study was to explore an association between maternal obesity
and pregnancy loss after euploid frozen embryo transfer (FET).

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: Infertility patients with maternal

obesity (BMI R30; mean maternal age¼37.8 years) underwent routine
IVF with ICSI (n¼378). Normally fertilized embryos were cultured to the
blastocyst stage and biopsied for comprehensive chromosome screening
(CCS) prior to vitrification. Only euploid blastocysts were selected for
transfer in a subsequent FET (n¼291). Statistical analysis included AN-
OVA, Student’s t-test and Fishers exact test where appropriate, with signif-
icance at P<0.05.

RESULTS: Of the 378 elevated BMI patients that underwent an IVF cycle
with CCS, 23% had all aneuploid blastocysts. Patients with all aneuploid cy-
cles had significantly higher parental ages, and poorer prognoses for ovarian
reserve testing and IVF cycle parameters (P<0.0001). Conversely, the BMI
of patients with an all aneuploid cycle was remarkably similar to the BMI of
patients who had euploid blastocysts and a FET (34.3�4.0 vs.34.1�3.8
respectively; ns). Following the transfer of a euploid blastocyst, women
with BMI R30 experienced excellent IVF outcomes for all ranges of
elevated BMI (Table 1). Additionally, euploidy rates were significantly asso-
ciated with maternal age, not BMI (Table 1).

CONCLUSIONS: In this study, maternal obesity did not correlate with a
poorer prognosis or compromised IVF cycle parameters; essentially it was
maternal age that was observed to be the most significant risk factor for blas-
tocyst chromosome aneuploidy and the potential for a FET. Additionally,
outcome data revealed that the chance of a live birth following a euploid blas-
tocyst FET was independent of BMI, including no evidence of an increased
risk for miscarriagewith maternal obesity. In conclusion, elevated BMI infer-
tility patients experienced significant clinical benefit with CCS thereby
improving the likelihood of a live birth.

TABLE 1. IVF CCS Outcomes (a, b, c are significantly different)

BMI 30-<35 BMI 35-<40 BMI R40

Number of FETs 184 81 24
Maternal Age (years) 37.5a 36.3b 36.5c

Paternal Age (years) 39.4 38.5 39.3
Euploid Blastocysts (%) 51.2%a 63.0%b 54.5%c

Implantation with Fetal
Heart Tone (%)

66.4% 67.4% 65.6%

Live Birth (%) 69.6% 66.7% 66.7%
Missed Abortion (%) 3.8% 6.9% 5.9%
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OBESITY IMPAIRS SEMINAL QUALITY INDEPEN-
DENT OF MALE AGE. J. B. Oliveira,a,b

C. G. Petersen,a,b A. L. Mauri,a,b L. D. Vagnini,b A. Renzi,b

B. Petersen,b M. Matilla,a V. Comar,a A. Nicoletti,a

F. Dieamant,a,b R. Baruffi,a,b J. G. Franco, Jr.,a,b. aCenter for Human Repro-
duction Prof. Franco Jr, Ribeirao Preto, Brazil; bPaulista Center for Diagnosis
Research and Training, Ribeirao Preto, Brazil.

OBJECTIVE: To analyze whether the quality of sperm is associated with
obesity as evaluated by body mass index (BMI) and whether the relationship
is age dependent
DESIGN: Cohort.
MATERIALS AND METHODS: Semen samples were obtained from

2321 men (m¼37.8�6.4 years) who underwent infertility evaluations. On
the same day of semen collection, the weight (kg) and height (m) of each
man were measured, and BMI was calculated (m¼28.6�4.4kg/m2). Patho-
logical conditions of the genital tract/azoospermia were the exclusion
criteria. Semen analysis was performed usingWHO criteria, andmorphology
was evaluated with the motile sperm organelle morphology examination
(MSOME). The percentages of DNA fragmentation (using TUNEL assays),
abnormal chromatin packaging/underprotamination (using chromomycin
A3/CMA3), abnormal mitochondrial membrane potential (MMP, using Mi-
toTracker Green) and early apoptosis (using annexin-V) were assessed as
well. General populational characteristics (age, sexual abstinence time,
smoking, alcohol, and varicocele) were also observed. The subjects were
categorized according to age into three groups: %35 years, 36-39 years
andR40 years. At least 200 spermatozoa were examined in each evaluation.
Associations between BMI and semen parameters were analyzed using
regression analyses.
RESULTS: Multiple regression analysis did not reveal correlations be-

tween BMI and age, abstinence, smoking, alcohol, or varicocele. Similarly,
the analysis within the age groups did not reveal any differences. The regres-
sion analysis (Spearman correlation) showed significant decreases in sperm
concentration, motility, normal morphology, and vitality with increasing
male BMI. Conversely, there was a significant positive correlation between
the percentage of spermatozoa with abnormal MMP (mitochondrial damage)
and BMI. These correlations persisted in all age groups (Table 1).
CONCLUSIONS: Increased BMI negatively impacts sperm quality inde-

pendent of male age. BMI does not seem to be associated with sperm DNA
fragmentation, sperm apoptosis or sperm protamination but is associated
with increased mitochondrial damage. Given the adverse consequences of
obesity, the benefits of weight loss should be discussed when counseling cou-
ples interested in fertility treatment.
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EFFECT OF CLASS 3- AND SUPER- OBESITY ON
OOCYTE RETRIEVAL COMPLICATIONS AND IVF
OUTCOMES. P. A. Romanski,a L. V. Farland,a L. Tsen,b

E. S. Ginsburg,a E. I. Lewis.a aDept of Obstetrics & Gynecol-
ogy, Brigham & Women’s Hospital and Harvard Medical School, Boston,
MA; bDept of Anesthesiology, Perioperative and Pain Medicine, Brigham
& Women’s Hospital, Harvard Medical School, Boston, MA.

OBJECTIVE: To assess the effect of class 3- and super- obesity (body
mass index (BMI)>40 kg/m2 and 50 kg/m2, respectively) on oocyte retrieval
complications, oocyte/embryo development, and clinical pregnancy rate
(CPR).
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: The exposure group included patients

with Class 3 or higher obesity undergoing their 1st fresh autologous IVF cy-
cle from 6/2015-2/2017 (n¼53). Patients with BMI <30, 30-34.9, and 35-
39.9 kg/m2 were matched 2:1 to the exposure group using the Society for As-
sisted Reproductive Technology age groups (n¼247). Linear regression
models adjusted a priori for age, American Society of Anesthesiologists

TABLE 1. The regression analyses by age group. Correlations between semen parameters and BMI.

Semen Parameters
Correlation with BMI

Age Groups

Total %35years 36-39 years R40 years

n:2321 n:923 n:599 n:799

Concentration (mLx106) r¼ -0.16/ P<0.0001 r¼ -0.15/P<0.0001 r¼ -0.20/P<0.0001 r¼ -0.15/P<0.0001
Total motility (%) r¼ -0.19/P<0.0001 r¼ -0.12/P¼0.0003 r¼ -0.25/P<0.0001 r¼ -0.24/P<0.0001
Normal sperm forms (%) r¼ -0.17/P<0.0001 r¼ -0.13/P¼0.002 r¼ -0.18/P<0.0001 r¼ -0.19/P<0.0001
Vitality (%) r¼ -0.18/P<0.0001 r¼ -0.12/P¼0.0002 r¼ -0.20/P<0.0001 r¼ -0.23/P<0.0001
DNA fragmentation (%) r¼ 0.002/P¼0.92 r¼ -0.004/P¼0.90 r¼ -0.02/P¼0.57 r¼ 0.01/P¼0.63
Apoptosis (%) r¼ 0.01 /P¼0.45 r¼ 0.03/P¼0.42 r¼ -0.03/P¼0.56 r¼ 0.02/P¼0.50
CMA3 positivity (%) r¼ 0.01 /P¼0.65 r¼ -0.006/P¼0.86 r¼ 0.006/P¼0.88 r¼ 0.03/P¼0.43
Abnormal MMP (%) r¼ 0.23 /P<0.0001 r¼ 0.25/P<0.0001 r¼ 0.20/P¼0.005 r¼ 0.26/P<0.001

r: Spearman’s rank correlation coefficient
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physical status (ASA), and number of measurable follicles to estimate the
odds ratio (OR) (b, 95% confidence interval) for procedural outcomes. Pois-
son and logistic regression models adjusted a priori for age, anti-m€ullerian
hormone, and diagnosis of diminished ovarian reserve to estimate the relative
risk (RR) of oocyte/embryo development and OR of CPR. Patients with BMI
<30 kg/m2 served as the referent group, and BMI R40 kg/m2 was sub-
divided into class 3- and super-obese.

RESULTS: As BMI increased, there was a statistically significant increase
in procedure time, propofol dose, and fentanyl dose (P-value, tests for linear
trend, all<0.01). For patients with BMIR40 kg/m2, four (7.5%) required an
oral airway and six (11.3%) required transabdominal retrieval compared to
one (0.4%) and three (1.2%) respectively in our matched group. Women
with BMI R40 kg/m2, had a statistically significant decrease in the number
of mature oocytes (ICSI cycles) and blastocysts compared to normal weight
women (tests for linear trend, p¼0.03 and p¼0.01, respectively). BMI did not
influence the number of follicles, oocytes retrieved, or CPR.

CONCLUSIONS: These findings are the first to exclusively study Class 3
obesity and above in assisted reproduction techniques (ART). Those with
class 3 obesity or above are more likely to require a transabdominal approach
retrieval or an oral airway during oocyte retrieval. Blastocyst development
and number of frozen embryos decreased at a BMI >40 kg/m2, but CPR
was not significantly different in our cohort, although we may have limited
power to detect associations in> class 3 obesity. These observations provide
a foundation for counseling patients with BMIR40 kg/m2 who are undergo-
ing ART.
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BMI DOES NOT AFFECT LIVE BIRTH OUTCOMES IN
EUPLOID FROZEN EMBRYO TRANSFERS
(FET). L. A. Bishop,a C. M. Owen,b M. J. Hill,c

K. Koniares,d A. H. DeCherney,e K. Devine.f aShady Grove
Fertility Reproductive Science Center, Rockville, MD; bNIH/NICHD/
PRAE, Bethesda, MD; cNIH, Bethesda, MD; dGeorgetown University School
of Medicine, Washington, DC; eEunice Kennedy Shriver National Institute of
Child, Bethesda, MD; fShady Grove Fertility Center, Washington, DC.

OBJECTIVE: The percentage of reproductive age women classified as
obese has increased over the past decades. Obesity has been associated
with several adverse pregnancy outcomes including lower implantation rates
and pregnancy loss. Various theories have been proposed to identify a cause
including poor embryo quality and endometrial receptivity. We attempted to
assess an association between maternal BMI and live birth in frozen embryo
transfers with known euploid embryos.

DESIGN: Retrospective cohort.
MATERIALS ANDMETHODS: Autologous cycles with embryos under-

going preimplantation genetic screening (PGS) between March 2014 and

July 2015 were available for analysis. Live birth outcomes from the first
FET of a PGS-normal blastocyst(s) after retrieval were included in this anal-
ysis. PGD for single gene disorders or known parental translocations were
excluded from the analysis. The association of BMI and live birth were as-
sessed using GEEmodels, accounting for multiple cycles within the same pa-
tients and adjusting for patient age and the number of embryos transferred.
Outcomes were also analyzed using adjusted GEE models according to
BMI categories per WHO guidelines; underweight (<18.5), normal (18.5-
24.9), overweight (25-29.9), and obese (>30).
RESULTS: 376 FET cycles from 361 unique patients were available for

analysis. The average age in this patient population was 36.1 years. The num-
ber of embryos transferred and clinical pregnancy rates did not differ signif-
icantly in any BMI category. There was no association between BMI and live
birth when BMI was analyzed as a continuous variable (OR 1.02, 95% CI
0.98-1.06, P¼0.31). Patients with normal BMI had no significant difference
in live birth rate when compared to overweight (OR 0.81, 95% CI 0.47-1.40,
P¼0.81) and obese patients (OR 1.18, 95% CI 0.67-2.07, P¼0.55).
CONCLUSIONS: BMI was not associated with clinical pregnancy or live

birth in patients undergoing euploid FET in this cohort when analyzed as both
a continuous and dichotomous variable. These results suggest that BMI may
not have a significant impact in FET cycle outcomes when known euploid
embryos are transferred.

Underweight
(n¼8)

Normal
(n¼206)

Overweight
(n¼87)

Obese
(n¼75)

Age (years) 37.7 35.2 36.6 36.1
Average Embryos

Transferred
1 1.2 1.2 1.2

Clinical Pregnancy
Rate

56% 56% 53% 60%

Live Birth Rate 44% 46% 41% 51%
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A META-ANALYSIS TO EVALUATE THE EFFECTS OF
BODY MASS INDEX ON SPERM PARAMETERS IN
INFERTILE MEN. R. Sharma,a A. Agarwal,b A. Harlev,c

S. C. Esteves.d aHealth Services, St. Joseph’s University, Phila-
delphia, PA; bUrology, Cleveland Clinic, Cleveland, OH; cFertility and IVF
Unit, Soroka Medical Center, Soroka Medical Center, Ben-Gurion Univer-
sity, Beer Sheva, Israel; dANDROFERT - Andrology and Human Reproduc-
tion Clinic, Campinas, Brazil.

OBJECTIVE: To assess the effects of overweight (25<BMI<30) and
obesity (BMI>30) on semen parameters in infertile men based on the

Effect of BMI on oocyte retrieval complications and IVF outcomes

BMI (kg/m2)

Mean � SD

Multivariable Adjusted Linear regression b (95% CI)

<30 (n¼106) [Referent] 30-34.99 (n¼89) 35-39.99 (n¼52) 40-49.99 (n¼49) R50 (n¼4)

Procedure time (min) 20.2 � 4.9 23.2 � 8.6 23.1� 7.5 26.5 � 10.0 32.5 � 14.4 1
0.00 2.41 (0.38, 4.46) 2.43 (-0.03, 4.88) 6.44 (3.85, 9.04) 3.44 (6.01, 20.88)

Propofol dose (mg) 252.7 � 97.4 330.9 � 123.9 364.0 � 135.9 444.5 � 233.2 663.8 � 364.9
0.00 66.1 (27.8, 104.4) 102.8 (56.7, 148.9) 192.9 (144.2, 241.6) 434.3 (294.6, 573.9)

Fentanyl dose (mcg) 97.9 � 12.0 102.2 � 19.8 101.0 � 15.6 107.1 � 22.8 125.0 � 50.0
0.00 3.50 (-1.54, 8.55) 2.06 (-4.02, 8.13) 8.48 (2.07, 14.90) 26.50 (8.10, 44.90)

Multivariable Adjusted Poisson Regression RR (95% CI)
No. of follicles 11.7 � 5.4 12.8 � 5.8 13.0 � 5.5 11.4 � 5.5 10.5 � 5.2

1.00 1.04 (0.96-1.13) 1.09 (1.00-1.20) 0.96 (0.87-1.06) 0.93 (0.69-1.27)
No. of oocytes retrieved 12.1 � 8.0 14.4 � 9.8 15.2 � 9.3 12.2 � 7.0 8.8 � 4.1

1.00 1.12 (1.04-1.21) 1.24 (1.13-1.35) 0.99 (0.89-1.09) 0.77 (0.55-1.08)
No. of mature oocytes
(ICSI)

9.67 � 6.86 11.5 � 7.28 10.6 � 6.81 7.13 � 3.33 4.67 � 0.58
1.00 1.21 (1.07-1.38) 1.14 (0.98-1.33) 0.77 (0.65-0.92) 0.51 (0.30-0.87)

No. of Blastocysts 4.90 � 5.48 6.25 � 6.37 5.29 � 5.57 4.06 � 3.67 1.75 � 1.26
1.00 1.14 (1.01-1.29) 1.04 (0.89-1.20) 0.80 (0.67-0.93) 0.39 (0.19-0.83)

Multivariable Adjusted Logistic Regression OR (95% CI)
Clinical pregnancy, n (%) 40 (43.0) 33 (41.3) 14 (31.8) 16 (34.8) 2 (50.0)

1.00 0.85 (0.45-1.59) 0.67 (0.31-1.46) 0.69 (0.33-1.47) 1.87 (0.24-14.52)
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2010 World Health Organization (WHO) manual for laboratory examination
of human semen.

DESIGN: A systematic search was conducted using MEDLINE/PubMed,
SJU discover and Google Scholar to identify all relevant studies published
from 2010 to 2017 (March) corresponding to the release of the 2010 WHO
manual. Participants were infertile men from IVF/ Male Infertility clinics.
The outcome measures were semen volume, sperm count, motility,
morphology, and total progressive motile sperm count (TPMSC). Clinical
pregnancy rate (CPR) and live birth rate (LBR) assessed in couples following
ART were used as outcome measures to evaluate fecundity.

MATERIALS AND METHODS: Each semen parameter was evaluated
separately and independently. The study groups were stratified and compared
according to BMI categories based on WHO classification - Normal, Over-
weight (OW), and Obese (OB). Subgroup analysis included the comparison
of WHO 2010 manual (Fifth Edition) versus 4 previous editions.

RESULTS: A total of 18 studies were included in the meta-analysis,
involving 32,921 subjects. Semen volume declined significantly in both
OW (MD -0.11 mL, [95% CI -0.17, -0.04], P¼0.001) and OB men (MD
-0.18 mL [95% CI -0.27, -0.08], P¼0.002). Sperm count showed a signifi-
cantly declined only in OB men (MD -6.32 x106/ml [95%CI -12.26,
-0.38], P¼0.04) when compared to men with normal BMI. Motility declined
significantly in both OW (MD -1.09 % [95%CI -1.43, -0.75] P¼0.001) and
OB men (MD -3.77% [95%CI -5.82, -1.71], P<0.001). TPMSC declined
significantly in both OW (MD -13.14x106 [95%CI -21.07, -5.21],
P¼0.001) and OB men (MD -28.33x106 [95%CI -49.09, -7.56], P¼0.008),
when compared to men with normal BMI. CPR achieved through ART
were reduced in OW men (OR 0.9% [95% CI 0.64, 1.28], P¼0.56, I2¼
75%) and OB men (OR 0.77% [95% CI 0.59, 1.01], P¼0.06, I2¼ 33%).
LBR achieved through ART were reduced in OW men (OR 0.92% [95%
CI 0.72, 1.18], P¼0.51, I2¼ 65%) and OB men (OR 0.81% [95% CI 0.59,
1.11], P¼0.19, I2¼ 67%). Sub group analyses showed that the recent changes
in the 2010 WHO reference values for semen parameters had significant
negative effects only on TPMSC in OW men and semen volume, count,
morphology and TPMSC in OB men.

CONCLUSIONS: Pooled results from evaluated studies suggest that BMI
negatively affects semen parameters in infertile men. The full clinical impli-
cations of the 2010WHO criteria on the association between BMI and human
semen quality and fecundity rates deserve further investigation.
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OBESITYAND ITS METABOLIC COMPLICATIONS IN
IVF. V. Smolnikovaa, V. Gorshinova.b aResearch Center for
Obstetrics, Gynecology and Perinatology, Moscow, Russian
Federation; bFederal State Budget Institution ‘‘Research Center
for Obstetrics, Gynecology and Perinatology,’’ Moscow, Russian Federation.

OBJECTIVE: We aimed to assess proinflammatory state and its correla-
tion with oocyte quality, the probability of fertilization and adequate early
embryogenesis in obese and normal weight women who underwent ovarian
stimulation in IVF.

DESIGN: All the participantes were divided into 3 groups according to
their BMI, based on WHO guidelines: group 1 (normal weight (NW)) - 79
(BMI¼18.5-24.99 kg/m2), group 2 (overweight (OW)) - 43 (BMI¼25.0-
29.99 kg/m2), group 3 (obese (OB)) - 51 (BMI> 30.0 kg/m2). Levels of adi-
pokines (leptin, adiponectin, IL-6, C-reactive protein (CRP)) in serum was
taken on the day of oocyte pick-up. Blood samples to measure adipokines
levels were taken on the day of pick-up. All the stages and aspects of IVF
therapy were consistently compared among the studied groups.

MATERIALS AND METHODS: All the patients underwent controlled
multifollicular ovarian stimulation for assisted reproductive therapy with go-
nadotropins and GnRH antagonist (Cetrorelix, EMD Serono, USA). Serum
blood adipokines concentration were measured using special kits for the
multiplex analyzer Luminex 200 (Luminex Corporation, USA).Statistical
analysis was performed using SPSS Statistics 20.0.

RESULTS: The OB group had significantly reduced results in every treat-
ment stage compare to NW group: doses of gonadotropins (1500 IU vs. 1300
IU,p¼0,023) and treatment duration were higher (10 vs. 9 days, p¼0.02),
despite of relatively similar ovarian reserve significantly fewer oocytes
were collected (5 vs. 7, p¼0.014), as well less mature oocytes (3 vs. 6,
p¼0.002), and less number of obtained blastocyst (3 vs. 6, p¼0.006). The fre-
quency of implantation in obese women was almost two times lower than in
the NWgroup (15.9% vs. 30.2%, p¼0.016), live birth ratewas also decreased
(p¼0.056). Concentration of leptin (r¼0.79, p<0.001), CRP (r¼0.61,
p<0.001), and leptin/adiponectin ratio (r¼0.76, p<0.001) positively corre-
lated with BMI and were associated with higher number of poor quality em-

bryos on the 5th day of cultivation. The proportion of the morphologically
poor quality embryos on day 5 of the cultivation in the OB group was signif-
icantly higher (p¼0.013). By correlation analysis of proinflammatory cyto-
kines concentration with BMI and the effectiveness of IVF treatment, we
identified a threshold BMI of 28.5 kg/m2, above which the aseptic inflamma-
tory process was significantly expressed and the effectiveness of treatment in
the IVF program decreased.
CONCLUSIONS: Aseptic inflammatory state in obese women showed

negative effect on every stage of infertility treatment in IVF program. Based
on the data obtained, all women with a BMI of 28.5 kg/m2 and above are rec-
ommended to reduce body weight by 10-15% before infertility treatment to
normalize metabolic processes and improve treatment efficiency.
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INTRAUTERINE HYPERGLYCEMIA EXPOSURE PER
SE AFFECTS GLYCOLIPID METABOLISM IN SEC-
OND GENERATION VIA EPIGENETIC MODIFICA-
TION ON GERM CELLS. J. Ren,a,b Z. Ming,b,c

H. Huang,b,d J. Sheng.a,b aDepartment of Pathophysiology, School of Med-
icine, Zhejiang University, Hangzhou, China; bThe Key Laboratory of
Reproductive Genetics,Ministry of Education, Hangzhou, China; cObstetrics
and Gynecology, School of Medicine, Zhejiang University, Hangzhou,
China; dThe International PeaceMaternity and Child Health Hospital, School
of Medicine, Shanghai Jiao Tong University, Shanghai, China.

OBJECTIVE: Intrauterine hyperglycemia of gestational diabetes mellitus
(GDM) leads to long-term metabolic dysfunction in generations. Previous
studies include both intrauterine exposure and postnatal adult diabetic condi-
tions as influence factors. The aim of our study is to assess the impact of in-
trauterine hyperglycemia per se on F2 generation’s metabolism via germ
cells.
DESIGN: Animal model study.
MATERIALS AND METHODS: A streptozotocin-induced GDM mouse

model was established. Only male individuals were studied. Healthy F1-
GDMmale mice were crossed with normal female to produce F2 generation.
Body weight, glucose tolerance test (GTT), insulin tolerance test (ITT),
serum fasting insulin and lipids parameters were determined at 8 week in
both generations, homeostasis model of insulin resistance (HOMA-IR) index
was then calculated. Reduced Representation Bisulfite Sequencing (RRBS)
was performed on primordial germ cells (PGCs) of E13.5 male F1-GDM
and control fetus. Ingenuity Pathway Analysis (IPA) was used to identify
the top related physiological pathways. Comparisons between two groups
were performed using Student t-tests. One-wayANOVAwas used to compare
differences among multiple groups. For each group, n>10. A P<0.05 was
considered statistically significant.
RESULTS: (1) F1-GDM male mice which showed no significant differ-

ence in body weight, GTT, ITT, HOMA-IR index and serum parameters
with control mice (P>0.05), were chosen as healthy founders to produce
F2 generation. (2) Some of F2-GDM offspring (28/41) exhibited glucose
intolerance (P<0.001). (3) All the F2-GDM offspring exhibited higher ITT
curve than control (P<0.001 of normal glucose tolerance individuals,
P<0.05 of glucose intolerance individuals, vs. control). All the F2-GDM
offspring exhibited higher HOMA-IR index (P<0.01 of normal glucose
tolerance individuals vs. control, P<0.05 of glucose intolerance individuals
vs. control). (4) F2-GDMoffspring had higher body weight than control mice
(P<0.001 of normal glucose tolerance individuals,P<0.001 of glucose intol-
erance individuals, vs. control). (5) Glucose intolerance F2 mice showed
higher triacylglycerol and non-esterified fatty acid than control (P<0.05).
(6) RRBS revealed 1842 differentially methylated genes. These genes
were mainly involved in cell cycle, HGF signaling, ERK/MAPK signaling,
insulin receptor signaling and PI3K/AKT signaling pathways.
CONCLUSIONS: Intrauterine hyperglycemia exposure per se contributes

to glycolipid metabolism dysfunction in F2 generation. The aberrant methyl-
ation erasure in PGCs may provide one possible epigenetic mechanism un-
derlies the transmission effect.
Supported by: The research is supported by the National Natural Science

Foundation of China (31671569).
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THE HEPATIC EXPRESSED CIRCADIAN GENE NPAS2
INFLUENCES THE METABOLIC RESPONSE TO A
RESTRICTED FEEDING DIET AND THE DEVEL-
OPING GUT MICROBIOME. D. O’Neil,a C. Stewart,b

D. Chu,a D. Goodspeed,a P. Gonzalez-Rodriguez,a K. Aagaard.a aOBGYN,
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Baylor College of Medicine, Houston, TX; bMolecular Virology and Micro-
biology, Baylor College of Medicine, Houston, TX.

OBJECTIVE: Asmetabolic syndromewith obesity is a significant cause of
infertility, we aim to better understand the role of the circadian clock, specif-
ically hepatically expressed Npas2, in regulating metabolic homeostasis and
maintaining the diversity of the gut microbiome which contributes to meta-
bolic health.

DESIGN: We have developed two novel liver-specific conditional
knockout mouse models, in which Npas2 was deleted from the liver during
fetal development (fetal cKO) or during neonatal development (neonatal
cKO) allowing for the study of the effect of both the temporal and spatial
loss of Npas2 on metabolic homeostasis. Both fetal and neonatal cKO
mice were challenged with a restricted feeding diet to evaluate metabolic
adaptation and alterations to the gut microbiome.

MATERIALSANDMETHODS: KO and wild-type mice were restricted
fed for 17 days by allowing access to food for four hours a day (9 AM to 1
PM). The mice were weighed every other day. Fecal samples were
collected from cKO and wild-type mice before (day 0) and after the
restricted feeding study (day 17). Extracted DNA was sequenced using
the MiSeq Illumina platform using primers specific for the V4 regions
of the 16S rDNA gene. The resulting sequences were quality filtered,
aligned, and assigned taxonomy. Principal coordinate analysis was per-
formed on unweighted and weighted UniFrac distances between samples,
with Permutation ANOVA to assess clustering significance between
groups. Microbial taxa that significantly differ between groups of interest
was determined using Linear Discriminate Analysis Effect Size (LEfSe)
and RandomForest.

RESULTS: Principal coordinate analysis performed on weighted Uni-
Frac distances between male neonatal cKO and wild-type samples re-
vealed that the gut microbiome of the mice did not differ by genotype
(cKO vs. WT) at the start of the restricted feeding study, but did differ
by virtue of genotype at the end of the study (cKO vs. WT, p¼0.001)
correlating with the significant difference in weight loss between cKO
and wild-type mice during the restricted feeding study. Microbiome sam-
ples of the fetal cKO restricted feeding study are currently being pro-
cessed for analysis.

CONCLUSIONS: Here we have provided an initial key insight into the
interplay of the peripheral circadian clock and the gut microbiome, and pre-
sumptive cooperativity to regulate metabolic homeostasis. As Npas2 expres-
sion in the liver is a target of dietary metabolic regulation, we are well poised
to characterize how the timing of metabolic challenges during development
has differing effects on metabolic homeostasis and the establishment of the
gut microbiome.

Supported by: This study was partially supported by the National Institutes
of Health (1RO1DK089201-01A (to K. Aagaard), R24DK090964-06 (to K.
Aagaard), T32GM088129 (to D. O’Neil), and T32GM07526-37 (to D.
O’Neil)).
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INTRAUTERINE HYPERGLYCEMIA INDUCES HE-
PATIC STEATOSIS IN MOUSE OFFSPRING VIA
ALTERED LIPID GENE EXPRESSIONS. Z. Ming,a,b

J. Ren,a,b J. Sheng,a,b H. Huang.b,c aSchool of Medicine, Zhe-
jiang University, Hangzhou, China; bThe Key Laboratory of Reproductive
Genetics, Ministry of Education (Zhejiang University), Hangzhou, China;
cInternational Peace Maternity and Child Health Hospital, School of Medi-
cine, Shanghai Jiao Tong University, Shanghai, China.

OBJECTIVE: We aimed to determine the effects of antenatal exposure to
intrauterine hyperglycemia on offspring’s lipid metabolism and the potential
mechanism.

DESIGN: We examined lipid metabolism of male offspring of gestational
diabetes mellitus (GDM) and detected relevant genes expressions to explore
the underlying mechanism.

MATERIALSANDMETHODS: Pregnant ICR mice were injected with
a single injection of streptozotocin to establish a GDM model. We
examined birth weight, 3-week and 8-week body weight (BW), liver
weight and fat weight of the offspring of control (F1-C) and GDM
(F1-GDM). Further, intraperitoneal glucose tolerance testing (IPGTT)
was performed at the age of 3 and 8 weeks. Hepatic content of triglyc-
eride (TG) and total cholesterol (TC) were measured as well as serum
concentrations of lipids. Frozen liver samples were stained with Oil-
Red-O and hematoxylin. Quantitative real-time PCR were performed
to detect genes expressions associated with lipid metabolism. For each

group, n>8. Statistical analysis was performed by unpaired two-tailed
Student t test (version 22.0; SPSS). P values <0.05 were considered sta-
tistically significant.
RESULTS: We found birth weight of F1-GDM offspring was signifi-

cant lower than F1-C (p<0.001). After fostered by normoglycemic
mice, there were no differences in BW, liver weight and visceral fat
weight at 8-week age. The IPGTT was normal at 3 weeks, whereas at
8-week age, impaired glucose tolerance (IGT) was found in F1-GDM
group (p<0.05). In F1-GDM group, the hepatic TG and TC levels
were significantly increased (p<0.05, p<0.05). We found that the serum
TG level in the F1-GDM group was higher than that in the control
group, while F1-GDM group had lower HDL levels than F1-C
(p<0.01, p<0.001, respectively). There were no differences in serum
TC, LDL, NEFA, ALT and AST between the two groups. An increased
level of Oil-Red-O staining with larger and more numerous lipid drop-
lets in liver tissues was detected in F1-GDM group at the age of 8
weeks. Hepatic genes involved in fatty acid synthesis and cholesterol
synthesis were up-regulated, whereas fatty acid oxidation and choles-
terol transportation were down-regulated.
CONCLUSIONS: Our results suggest that intrauterine hyperglycemia

exposure contributes to early onset of hepatic steatosis associated with
changes in hepatic gene expression and lipid handling.
Supported by: The research is supported by the National Natural Science

Foundation of China (31671569)

P-390 Wednesday, November 1, 2017

ELEVATED BODY MASS INDEX DOES NOT IMPACT
THE EFFICACY OF AROMATASE INHIBITORS (AI)
FOR OVULATION INDUCTION. L. Sekhon,a

T. G. Nazem,b D. Gounko,a J. A. Lee,c D. R. Godfrey,c

R. Kudesia,c A. B. Copperman.d aReproductive Medicine Associates New
York, New York, NY; bRMA of New York, New York, NY; cReproductive
Medicine Associates of New York, New York, NY; dObstetrics and Gynecol-
ogy, RMANY-Mount Sinai, New York, NY.

OBJECTIVE: Clomiphene citrate (CC) and letrozole are oral ovulation in-
duction agents with distinct mechanisms of action. We hypothesized that le-
trozole’s aromatase blockade, which is abundant in adipose tissue, may
reduce efficacy in high BMI patients undergoing treatment for anovulation
and unexplained infertility. The study sought to compare the efficacy be-
tween SERMs and AIs according to BMI.
DESIGN: Retrospective study.
MATERIALS AND METHODS: The study included all patients under-

going ovulation induction with CC or letrozole followed by intrauterine
insemination from January 2002 to March 2017. Patients with thin mid-cy-
cle endometrium (<7mm) or requiring >5 days of medication to achieve a
mature follicle(s) were excluded. Patients were stratified into BMI cate-
gories (WHO criteria) (Table 1). Clinical outcomes included implantation,
clinical pregnancy, multiple pregnancy and early pregnancy loss (EPL).
Data was analyzed by Student’s t-test, chi square, linear and binary logistic
regression.
RESULTS: A total of 5990 patients underwent ovulation induction

with CC (n¼3640) and letrozole (n¼2350). Baseline demographics, cy-
cle characteristics and outcomes are shown (Table 1). Across all BMI
categories, the CC group achieved significantly more mature follicles
at time of hCG trigger. For every 1 kg/m2 increase in BMI, there was
a significant decrease in the number of mature follicles achieved (CC:
b¼ -0.019 p<0.0001 vs. letrozole: b ¼ -0.013 p<0.0001). Irrespective
of the medication used, when controlling for age and ovarian reserve
markers, BMI did not significantly modify the odds of implantation
(OR 1.03 [95% CI 0.98-1.08], p¼0.2 vs. OR 1.01 [95% CI 0.97-1.1],
p¼0.7), ongoing pregnancy (OR 1.03 [95% CI 0.99-1.08], p¼0.2 vs.
OR 1.003 [95% CI 0.96-1.05], p¼0.9), multiple gestation (OR 0.87
[95% CI 0.6-1.3], p¼0.5 vs. OR 0.92 [95% CI 0.79-1.07], p¼0.3) or
EPL (OR 1.02 [95% CI 0.93-1.1], p¼0.7 vs. OR 1.04 [95% CI 0.94-
1.1], p¼0.5).

CONCLUSIONS: Despite the fact that the extraglandular conversion of
C19 steroids to estrogen takes place primarily in adipose tissue, letrozole
maintains efficacy similar to CC in patients with high BMI. Letrozole pro-
vides several advantages over CC in that it has less side effects and estrogen
antagonism within the endometrium. High BMI patients can be reassured
that letrozole is a viable treatment option, as increased adiposity does not
appear to antagonize the aromatase blockade to a degree that impacts clinical
outcome.
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VITAMIN D AND MENSTRUAL CYCLE LENGTH IN
WOMEN WITH PROVEN FECUNDITY. D. L. Kuhr,a

L. Sjaarda,a K. Kim,a U. R. Omosigho,a R. M. Silver,b

E. Schisterman,a Z. Alkhalaf,c S. L. Mumford.a aDIPHR,
NICHD, NIH, Bethesda, MD; bOB/GYN, University of Utah, Salt Lake
City, UT; cGeorge Mason University, Fairfax, VA.

OBJECTIVE: Conflicting evidence regarding the relationship between
vitamin D and menstrual cycle length has been reported with no prospective
studies conducted, to our knowledge. Our objective was to prospectively
assess the relationship between vitamin D and menstrual cycle length in
healthy, fecund women.

DESIGN: This was a secondary analysis of the EAGeR trial, which eval-
uated the effect of preconception-initiated low dose aspirin on reproductive
outcomes. 1228 participants ages 18-40 were attempting to conceive, with
1-2 prior pregnancy losses, no history of infertility, and self-reported regular
cycles of 21-42 days.

MATERIALS AND METHODS: Serum vitamin D concentrations were
measured at baseline, and women were followed for up to 2 cycles. Partic-
ipants were categorized into vitamin D sufficient (R30.0 ng/mL) and insuf-
ficient groups (<30.0 ng/mL). Cycle length was defined as the number of

days between the first days of menstrual bleeding. Follicular phase length
was the first day of menstrual bleeding through the expected ovulation day
based on LH peak on a fertility monitor; luteal phase length was the day
after expected ovulation through the day prior to onset of menses. Linear
mixed models were used to evaluate the relationships between vitamin D
and total cycle, follicular phase, and luteal phase lengths, using both
vitamin D status and continuous vitamin D concentration, adjusting for
age, BMI, race, smoking status, income, physical activity, season, and treat-
ment arm.
RESULTS: The table below shows the b-coefficients and 95% confidence

intervals for all models with significant results bolded. Vitamin D insuffi-
ciency was associated with shorter follicular phase length in unadjusted
models, though the relationship was attenuated after adjustment; results in
continuous models were null. Total cycle length and luteal phase length
were not associated with vitamin D in both categorical and continuous
models.

CONCLUSIONS: VitaminDwas not associatedwith total menstrual cycle
length or phase lengths among fecund women with a history of pregnancy
losses and regular cycles. Further investigation of vitamin D on ovarian func-
tion in other populations is needed.
Supported by: Division of Intramural Population Health Research,

Eunice Kennedy Shriver National Institute of Child Health and Human
Development, National Institutes of Health; NIH Medical Research
Scholars Program; Doris Duke Charitable Foundation (Grant
#2014194)

TABLE 1. Demographics, cycle characteristics and outcome by medication and BMI category

BMI
<18.5 18.5-24.99 25-29.99 R30

CC // Letrozole P-value CC // Letrozole P-value CC // Letrozole P-value CC // Letrozole // P-value

Number of

patients

123 // 100 2342 // 1567 739 // 463 436 // 220

Age 34.1 � 4.4 // 34.0 � 3.9 NS 35.5 � 4.2 // 35.2 � 4.2 NS 36.2 � 4.2 // 35.8 � 4.2 NS 36.0 � 4.6 // 35.9 � 4.1 // NS

AMH 3.2 � 2.3 // 4.2 � 5.5 NS 3.0 � 3.0 // 3.6 � 4.1 0.0031 3.2 � 3.1 // 3.5 � 6.5 NS 2.6 � 3.0 // 3.3 � 4.1 // NS

Mature

follicles

2.0 � 0.9 // 1.7 � 0.8 0.0129 1.9 � 0.9 // 1.6 � 0.8 <0.0001 1.7 � 0.8 // 1.5 � 0.7 <0.0001 1.7 � 0.8 // 1.5 � 0.7 // 0.0014

Endometrial

thickness

at ovulation

trigger

8.3 � 1.2 // 8.5 � 1.4 NS 8.6 � 2.3 // 8.7 � 1.5 NS 8.8 � 1.6 // 8.9 � 1.6 NS 8.9 � 4.7 // 8.9 � 1.8 // NS

Pregnancy rate 13.8% (17/123) // 6.0%

(6/100)

NS 11.6% (272/2342) // 11.7%

(183/1567)

NS 12.9% (95/739) // 11.0%

(51/463)

NS 11.2% (49/436) // 14.1%

(31/220) // NS

Implantation

rate

12.2% (15/123) // 6.0%

(6/100)

NS 9.4% (220/2342) // 10.1%

(158/1567)

NS 10.3% (76/739) // 8.9%

(41/463)

NS 8.7% (38/436) // 12.7%

(28/220) // NS

Ongoing

pregnancy

rate

11.4% (14/123) // 6.0%

(6/100)

NS 8.3% (195/2342) // 8.7%

(137/1567)

NS 9.1% (67/739) // 8.2%

(38/463)

NS 7.3% (32/436) // 11.4%

(25/220) // NS

Multiple

pregnancy

rate

1.6% (2/123) // 0.0%

(0/100)

NS 1.1% (25/2342) // 0.7%

(11/1567)

NS 12.2% (9/739) // 0.0%

(0/463)

0.017 0.5% (2/436) // 0.5%

(1/220) // NS

Early

pregnancy

loss

2.4% (3/123) // 0.0%

(0/100)

NS 3.3% (78/2342) // 2.9%

(46/1567)

NS 3.8% (28/739) // 2.8%

(13/463)

NS 3.9% (17/436) // 2.7%

(6/220) // NS

Vitamin D and Menstrual Cycle and Phase Lengths

Vitamin D
Sufficient

(R30 ng/mL)

Vitamin D
Insufficient
(<30 ng/mL)

Vitamin D
(per 10 ng/mL)

Cycle length (mean � SD, days) 28.7 � 4.7 28.6 � 4.3
Unadjusted, b (95% CI) Ref -0.13 (-0.60, 0.34) -0.05 (-0.26, 0.16)
Adjusted, b (95% CI) Ref -0.18 (-0.68, 0.31) -0.02 (-0.24, 0.20)

Follicular phase length (mean � SD, days) 9.4 � 6.1 8.8 � 6.2
Unadjusted, b (95% CI) Ref -0.65 (-1.29, -0.002) 0.17 (-0.11, 0.45)
Adjusted, b (95% CI) Ref -0.26 (-0.93, 0.41) 0.01 (-0.28, 0.30)

Luteal phase length (mean � SD, days) 13.4 � 4.7 13.2 � 4.4
Unadjusted, b (95% CI) Ref -0.21 (-0.67, 0.25) -0.07 (-0.26, 0.13)
Adjusted, b (95% CI) Ref -0.23 (-0.71, 0.25) -0.04 (-0.25, 0.17)
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PLASMA FATTY ACIDS AND
OVULATION. S. L. Mumford,a K. Kim,b R. W. Browne,c

L. Sjaarda,d M. T. Connell,e B. Wilcox,f U. Omosigho,g

D. L. Kuhr,h R. M. Silver,i N. J. Perkins,j T. Holland,a

E. Schisterman.k aNICHD, NIH, Bethesda, MD; bNICHD, Bethesda, MD;
cBiotechnical and Clinical Laboratory Sciences, University at Buffalo, Buf-
falo, NY; dEpidemiology Branch, NICHD, Bethesda, MD; eProgram for
Adult and Reproductive Endocrinology, NIH, Bethesda, MD; fGeisinger
Commonwealth School of Medicine, Scranton, PA; gNIH, Bethesda, MD;
hDivision of Intramural Population Health Research, Eunice Kennedy
Shriver National Institute of Child Health and Human Development, Be-
thesda, MD; iObstetrics and Gynecology, Unversiy of Utah, Salt Lake City,
UT; jNIH, Rockville, MD; kEunice Kennedy Shriver National Institute of
Child, Rockville, MD.

OBJECTIVE: Fatty acids (FA) have been shown to be important for
several reproductive processes, including steroidogenesis, endometriosis,
and fecundability, though associations between specific FA and ovulatory
function are uncertain. Thus, we investigated the relationship between
plasma phospholipid FA status and ovulation among women with proven
fecundity.

DESIGN: This was a secondary analysis of the EAGeR trial which evalu-
ated the effect of preconception-initiated low dose aspirin on reproductive
outcomes. 1228 participants ages 18-40 with 1-2 prior pregnancy losses,
no history of infertility, and self-reported regular cycles of 21-42 days
were attempting to conceive.

MATERIALS AND METHODS: Plasma phospholipid FAs were
measured at baseline. Daily urine samples were collected during the first
two cycles of follow-up, with an absence of a rise in urinary luteal pregnane-
diol glucuronide determining anovulation status. A repeated-measures log-
binomial regression model estimated the Risk Ratio (RR) and 95% confi-
dence intervals (CI) of anovulation per cycle, adjusted for age, race, smoking,
body mass index, physical activity, income, parity, treatment arm, and total
cholesterol.

RESULTS: Monounsaturated fatty acids (MUFA) were associated with
an increased risk of anovulation (RR [95% CI]: 1.10 [1.00, 1.22] per unit
increase in % of total FA), whereas polyunsaturated fatty acids (PUFA,
0.95 [0.89, 1.02]), saturated fatty acids (SFA, 1.02 [0.94, 1.10]), and trans
fatty acids (1.30 [0.90, 1.91]) were not associated with anovulation.
Omega-3 FAs also were not associated with anovulation (0.96, [0.84,
1.09]).

CONCLUSIONS: Although MUFAs were suggestive of an increased
risk of anovulation, PUFAs, SFAs, trans fatty acids, and omega 3s were
not associated with the risk of anovulation among women with proven
fecundity. These data suggest that the potential role of FAs on fecundabil-
ity does not likely work through ovulatory function but through other
mechanisms.

Supported by: Intramural Research Program, DIPHR, NICHD, NIH; NIH
Medical Research Scholars Program; Doris Duke Charitable Foundation
(Grant #2014194)
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CARES TRIAL (CELIAC DISEASE AND REPRODUC-
TIVE EFFECTS): A GLUTEN-FREE DIET DOES NOT
IMPACT IVF OUTCOMES. C. R. Juneau,a D. Marin,a

K. Scott,b S. J. Morin,a S. A. Neal,a J. Juneau,c R. T. Scott,
Jr.,a. aIVI/RMA, Thomas Jefferson University, Basking Ridge, NJ; bIVI/
RMA, Basking Ridge, NJ; cRobert Wood Johnson Medical School, Somer-
set, NJ.

OBJECTIVE: Celiac disease is a systemic autoimmune disease that occurs
in genetically susceptible patients and is provoked by the ingestion of gluten.
One reported extra-intestinal manifestation of celiac disease is infertility or
subfertility, although the anticipated improvement gained from a gluten-
free diet has not yet been established. This analysis sought to determine if
patients who report to be gluten-free demonstrate improvement in IVF out-
comes.

DESIGN: Prospective cohort study.
MATERIALS AND METHODS: Women ages 18-45 years participating

in IVF at a single infertility center from January 2016 to March 2017 were
recruited for participation. Only patients with a sole diagnosis of male fac-

tor infertility or utilizing oocyte donation or gestational carrier were
excluded. Patients were invited to complete a 10 question ‘‘yes or no’’ sur-
vey to assess their medical history, prior testing, dietary habits, and perti-
nent symptoms. Patients were divided into 2 groups: (1) those who
reported being gluten-free and (2) those who admitted to gluten ingestion.
IVF outcomes were recorded prospectively and compared. Statistical anal-
ysis included both parametric and nonparametric tests for both categorical
and continuous data when appropriate where an alpha error of 0.05 was
considered significant.
RESULTS: 987 of 1000 enrolled patients completed the questionnaire

(98.7%). 84 patients reported being gluten free (8.5%). Patient character-
istics including age (35.4 v. 34.8 years, p¼0.348) and antimullerian hor-
mone level (2.2 v. 2.6 ng/mL, p¼0.437) were not different between
groups. 708 patients (71.2%) patients reported at least one symptom asso-
ciated with celiac disease. Fertilization rates (82.4% v. 83.6%, p¼0.576)
and blastulation rates (45.8% v. 48.6%, p¼0.367) were equivalent be-
tween those who were gluten-free and those who reported gluten inges-
tion. 714 of these patients have undergone a blastocyst transfer since
participation. PGS utilization (72.7% v. 66.9%, p¼0.378), clinical implan-
tation rate (80.0% v. 75.0%, p¼0.422), and sustained implantation rate
(75.0% v. 66.0%, p¼0.194) were not different between groups. Rates of
biochemical loss (p¼0.428) and clinical loss (p¼0.211) were also equiv-
alent.
CONCLUSIONS: This is the first large prospective cohort study investi-

gating IVF outcomes in patients who report being gluten-free. In this anal-
ysis, when patients implemented a gluten-free diet, there was no
therapeutic advantage. Therefore, this intervention should not be applied to
solely impact IVF outcomes.
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OMEGA-3 FATTYACID SUPPLEMENTATION SIGNIFI-
CANTLY LOWERS FSH IN YOUNGNORMALWEIGHT
WOMEN. J. L. Bauer,a K. Kuhn,a Z. Al-Safi,b

M. A. Harris,c R. H. Eckel,d A. P. Bradford,a

C. Y. Robledo,a A. Malkhasyan,a N. Gee,e A. J. Polotsky.a aObstetrics &
Gynecology, University of Colorado School of Medicine, Aurora, CO; bOb-
stetrics & Gynecology, University of California Los Angeles, Los Angeles,
CA; cFood Science and Human Nutrition, Colorado State University, Fort
Collins, CO; dMedicine, University of Colorado School of Medicine, Aurora,
CO; eCenter for Health and The Environment, University of California Da-
vis, Davis, CA.

OBJECTIVE: Dietary fish oil, rich in omega-3 fatty acids, restores ovarian
function in subfertile rats,1 which is thought to be due to decreased transcrip-
tion of follicle-stimulating hormone (FSH) b-subunit.2 We have previously
demonstrated a reduction in early follicular serum FSH levels in women after
treatment with omega-3 polyunsaturated fatty acids (PUFA).3 In this study,
we evaluated the impact of supplementation with omega-3 PUFA on urinary
gonadotropins in obese and normal weight (NW) women, across the whole
menstrual cycle.
DESIGN: An interventional study at an academic medical center of 17

regularly cycling, ovulatory women. Participants collected daily morning
urine for two entire menstrual cycles separated by one month treatment
with 4g daily of Lovaza (GlaxoSmithKline), a concentrated and purified
omega-3 PUFA preparation.
MATERIALS AND METHODS: Urinary LH and FSH were assayed by

immunofluorometry (DELFIA/Centaur XP) and normalized to creatinine.
Serum omega-3 and omega-6 fatty acid composition was determined by
gas liquid chromatography.

TABLE 1. Omega-3 Fatty Acid Supplementation Lowers FSH in NW Women

(median AUC)

NW Obese

Pre Post p Pre Post p

LH, Follicular 189.8 192.1 0.61 127.3 95.2 0.57
LH, Luteal 426.4 344.5 0.49 149.2 203.8 0.24
FSH, Follicular 83.3 63.6 0.04 60.7 51.1 0.64
FSH, Luteal 54.5 44.3 0.04 49.8 40.1 0.71
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RESULTS: 7 normal weight (age:30.3 + 3.8 yrs, BMI: 21.8 + 1.4kg/m2)
and 10 obese (age: 35.5 + 4.7 yrs, BMI: 35.5 + 4.7kg/m2) women provided
complete daily urine samples for analysis. All women had confirmed ovula-
tion. Compliance with dietary supplementation was verified by the signifi-
cantly reduced (p < .01) ratios of omega-6 to omega-3 PUFA, in plasma
and red blood cells, for both groups after treatment. After one month of
omega-3 PUFA supplementation, urinary FSH levels were significantly
decreased (p¼ .04, Table 1) in NW women in both follicular (-28.4%) and
luteal phases (-12.6%). In contrast, obese women did not demonstrate any
significant changes in gonadotropin levels in response to omega-3 PUFA
treatment.

CONCLUSIONS: We observed an almost 30% reduction in urinary
FSH after dietary omega-3 supplementation in NW women. This effect
in young women is intriguing and directionally consistent with reports
of omega-3 treatment extending reproductive lifespan in mice. Our results
imply that this nutritional intervention should be evaluated in women with
diminished ovarian reserve in an attempt to delay ovarian aging and pre-
serve fertility.

References:
1. Khedr, NF. Fish oil and wheat-germ oil supplementation restores

ovarian function in streptozotocin-diabetic rats. Reprod Fertil Dev.
2016.

2. Moriyama, R et al. Long-chain unsaturated fatty acids reduce the tran-
scriptional activity of the rat follicle-stimulating hormone b-subunit
gene. J Reprod Dev. 2016;62:195-9.

3. Al-Safi, ZA et al. Omega-3 Fatty Acid Supplementation Lowers Serum
FSH in Normal Weight But Not Obese Women. J Clin Endocrinol
Metab. 2016;101:324-33.

Supported by:National Institute of Health R01HD081162, ColoradoClin-
ical Translational Sciences Institute NIH 1UL1 RR025780
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DOES ALCOHOL INTAKE IMPACT OVARIAN
RESERVE? A. Eskew,a K. Bligard,a D. E. Broughton,b

M. Schulte,c C. E. Boots,d K. M. Cipolla,e E. Jungheim.f aWa-
shington University School of Medicine, St. Louis, MO; bOb-
stetrics and Gynecology, Infertility and Reproductive Medicine Center,
Washington University in St. Louis, St Louis, MO; cWashington University
in St Louis, St Louis, MO; dObstetrics & Gynecology, Northwestern Univer-
sity, Chicago, IL; eOB/Gyn Division of Clinical Research, Washington Uni-
versity in St. Louis, St. Louis, MO; fObstetrics and Gynecology, Washington
University, St. Louis, MO.

OBJECTIVE: The impact of lifestyle factors including dietary patterns
and alcohol intake on ovarian reserve are conflicting. The objective of this
study was to determine if alcohol intake is associated with ovarian reserve
as determined by antral follicle count (AFC).

DESIGN: Cross-sectional cohort study
MATERIALS ANDMETHODS: Women ages 18-44 with regular men-

strual cycles were included. Pregnant women and women with a history
of infertility, ovarian surgery, or major chronic illness were excluded.
Participants completed a detailed dietary questionnaire at the time of
enrollment. AFC was obtained by transvaginal ultrasound. Participants
provided the number of servings consumed per month of beer, red
wine, white wine and liquor. Spearman’s correlation coefficient was
used to assess for correlation between type of alcohol consumed and
AFC, followed by regression analysis to control for potential con-
founders.

RESULTS: 135 women participated. Participants were a mean age of
31.1 � 6.7 years, had a mean BMI of 28.1 �7.3 kg/m2 and mean AFC of
26.7 � 14.1. Beer, liquor and white wine intake were not associated with
AFC (Table 1). Red wine intake was positively correlated with AFC
(r¼ .176, p¼0.045). Red wine intake ranged from 0 to 15 drinks (6oz)
per month. 37.8% (n¼51) of the total cohort drank at least 1 serving
of red wine per month. After controlling for age and BMI, consuming
>5 servings of red wine per month was positively associated with
AFC with a trend toward significance (p¼0.06, OR¼14.91 95% CI
0.885-251.3).
CONCLUSIONS: Red wine intake is associated with ovarian reserve

as measured by AFC. Resveratrol is a naturally occurring polyphenol
found in higher concentrations in red wine, and it is known to have
anti-inflammatory effects. Resveratrol may act to decrease reactive ox-
ygen species at the level of the ovary, with moderate consumption of
red wine, and is one proposed mechanism of higher AFC in our
cohort.

Supported by: UL1TR000448
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ONE DOSE OF IBUPROFEN DECREASES LEVELS OF
INTERLEUKINS INVOLVED IN OVULATION IN THE
FOLLICULAR FLUID OF WOMEN UNDERGOING
MINIMAL STIMULATION IN-VITRO
FERTILIZATION. L. BouNemer, A.Word, B. Carr, O. Bukulmez. Uni-
versity of Texas Southwestern Medical Center, Dallas, TX.

OBJECTIVE: Reported rates of premature ovulation in natural, modified-
natural and minimal or mild stimulation regimens range from 6 to 27%1-4.
Although various methods have been used, recent studies suggest post-
trigger administration of non-steroidal anti-inflammatories (NSAIDS) to
prevent premature ovulation. NSAIDS inhibit LH-induced cyclooxyge-
nase-2 (COX-2) that catalyzes the synthesis of PGE2, the key prostaglandin
effecting follicle rupture and ovulation. We sought to evaluate the effect of
one dose of oral Ibuprofen on follicular fluid levels of inflammatory markers
involved in ovulation.
DESIGN: Prospective within-subjects study.
MATERIALS ANDMETHODS: 9 patients undergoing minimal stimu-

lation In-Vitro Fertilization (IVF) with freeze-all protocol were re-
cruited in our IVF center. The first cycle of IVF using our minimal
stimulation protocol was followed by the same stimulation protocol,
except one dose of ibuprofen 800mg was administered orally 15-18
hours after trigger injection. Follicular fluid was obtained during oocyte
retrieval in both cycles and analyzed for levels of selected inflammation
markers.
RESULTS: Of 27 cytokines and 10 matrix metalloproteinases (MMPs),

levels of interleukin-6 (IL-6) and interleukin-8 (IL-8) were decreased signif-
icantly in follicular fluid from cycles receiving Ibuprofen (IL-6, 10.3 � 1.07
vs. 7.2 � 0.62 pg/mL, p¼0.016; IL-8, 85.8 � 13.03 vs. 57.2 � 6.43 pg/mL,
p¼0.028). Other cytokine levels, however, were similar with or without
ibuprofen, including IL-1 and VEGF. Interestingly, levels of MMP-2 and
MMP-9, both described to be involved in ovulation, were either nondetect-
able or unchanged by ibuprofen, respectively. The number of oocytes
retrieved, number of mature oocytes, and number of embryos cryopreserved
were similar in both cycles. None of the cycles experienced premature ovula-
tion.
CONCLUSIONS: One dose of Ibuprofen 800mg taken orally on the day

after trigger injection lead to significant decreases in follicular fluid levels
of two major interleukins involved in ovulation, IL-6 and IL-8. More data
is needed to correlate these findings to clinical outcomes of premature ovula-
tion, oocyte quality, and pregnancy outcomes. Our data support the use of sin-
gle-dose ibuprofen post-trigger in patients at higher risk of premature
ovulation undergoing freeze-all cycles, without any harmful effects on
oocyte and embryo yield.
References:
1. Reprod Biomed Online 2012 Mar; 24(3): 308-13.
2. Reprod Biomed Online 2013 Sep; 27(3): 297-304.
3. Reprod Biomed Online 2008 Feb; 16(2): 245-9.
4. Reprod Biomed Online 2014 Aug; 29(2): 209-15.

Alcohol intake and AFC

p-value OR 95% CI

Age (years) <0.001 0.82 0.74-0.91
BMI (kg/m2) 0.47 0.97 0.91-1.04
Red Wine <5 servings 0.86 1.09 0.38-3.18
Red Wine >5 servings 0.06 14.92 0.88-251.3
White Wine 0.88 1.03 0.74-1.42
Beer 0.49 1.03 0.94-1.13
Liquor 0.37 1.09 0.91-1.31
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STIMULATING AUTOANTIBODIES DIRECTED TO
THE GONADOTROPIN RELEASING HORMONE RE-
CEPTOR ARE SENSITIVE AND SPECIFIC FOR POLY-
CYSTIC OVARY SYNDROME. L. B. Craig,a

A. C. Reynolds,a H. R. Burks,a H. Li,b X. Yu,b C. E. Aston,c

M. Elkosseifi,b D. C. Kem.b aSection of REI Dept of Ob/Gyn, University
of Oklahoma Health Science Center, Oklahoma City, OK; bSection of Endo-
crinology Dept of Medicine, University of Oklahoma Health Science Center,
OklahomaCity, OK; cDept of Pediatrics, University of OklahomaHealth Sci-
ence Center, Oklahoma City, OK.

OBJECTIVE: Polycystic ovary syndrome (PCOS), a disease of unknown
etiology, is characterized by a variable elevation of luteinizing hormone. We
previously showed presence and activity of autoantibodies (AAbs) to the sec-
ond extracellular loop (ECL2) of other G-protein receptors (similar to
GnRH). Our objective was to compare the presence and activity of AAbs
directed to the ECL2 of the GnRH receptor (GnRHR) in PCOS patients
compared to ovulatory controls.

DESIGN: Case-cohort study
MATERIALS ANDMETHODS: Infertile PCOS subjects based on Rot-

terdam criteria and infertile ovulatory controls seen at an academic
fertility clinic 2012-2016 were included in the study if they had stored
serum prior to beginning treatment. Serum was screened by ELISA for
AAbs to GnRHR using a synthetic 28-mer peptide (GenScript, Piscat-
away, NJ) from the ECL2 of human GnRHR as coating antigen. Optical
density (OD) values were read at 405 nm at 60 minutes. Activity of
GnRHR AAb in IgG purified from sera of 4 subjects with PCOS and 4
controls was analyzed with a GnRHR-transfected Chem-1 cell-based cal-
cium flux assay (Eurofins, St Charles, MO). AAb specific effect was
tested by GnRHR blockade. Group data are presented as mean �SD or
percent. Groups were compared using Student t or Pearson chi-squared
tests. OD values were converted to z-scores for analysis, and are reported
as such. An ROC curve was used to assess OD as a diagnostic test for
PCOS.

RESULTS: 79 PCOS patients and 73 controls were included. There were
no significant (p>0.05) differences between the groups in age (overall
29�3), race (74% white) or BMI (29�8). Standardized OD in PCOS pa-
tients (0.53�1.00) was significantly higher (p<0.001) than in ovulatory
controls (-0.55�0.62). Using OD to determine a ROC curve for PCOS
the Area Under the Curve was 0.83 (�0.03;p<0.001). As a predictor of
PCOS, OD alone had 74% sensitivity and 84% specificity for PCOS. There
was a significant calcium flux response to IgG isolated from PCOS patients
compared to controls (67.1�6.4 vs 30.9�1.5, % of maximum response,
p<0.01). This PCOS (but not control) IgG-induced GnRHR activation
was effectively suppressed by specific GnRHR blockade with cetrorelix
(p<0.01).

CONCLUSIONS:We developed a sensitive and specific biomarker for
PCOS, activating AAb to the ECL2 of the GnRHR. At the hypothalam-
ic/pituitary level, AAbs will likely be contributive and possibly causa-
tive of the menstrual dysfunction and metabolic disturbances
demonstrated in PCOS subjects, and may represent the long-desired
identifying diagnostic test for PCOS. We plan to evaluate the associa-
tion between these AAbs and the PCOS-associated metabolic abnormal-
ities in humans, in animal models and in pregnancy outcomes with
ovulation induction.
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ASSOCIATION BETWEEN ENDOMETRIAL AND PE-
RIPHERALBLOOD IMMUNEPROFILESANDREPRO-
DUCTIVEOUTCOME IN PATIENTSWITHRECURRENT
PREGNANCY LOSS, REPEATED IMPLANTATION
FAILURE AND INFERTILITY. M. D. Salazar Garcia,a A. M. Skariah,a

Y.Hussein,a H. El-Azzamy,b S.V.Dambaeva,b K.Beaman,b A.Gilman-Sachs,b

J. Kwak-Kim.a,b aReproductive Medicine, Department of Obstetrics and Gyne-
cology, Rosalind Franklin University of Medicine and Science, Vernon Hills,
IL; bMicrobiology and Immunology, Rosalind Franklin University of Medicine
and Science, North Chicago, IL.

OBJECTIVE: This study is aimed to investigate if endometrial gene
expression is associated with peripheral blood immune profile and reproduc-
tive outcome in women with recurrent pregnancy loss, repeated implantation
failure and infertility.
DESIGN: Prospective cohort study
MATERIALS ANDMETHODS: A total of 113 women (age 36.4�4.9)

with the history of infertility (n¼38), recurrent pregnancy loss (n¼ 63)
and recurrent implantation failure (n¼ 12) were included in the study.
Endometrial biopsy was performed in mid-luteal cycle to determine
their endometrial immune profile1. The collected endometrial tissue
was investigated for routine pathology evaluation and endometrial
dating, and molecular analysis. mRNA was extracted from the endome-
trial tissue and converted into cDNA. IL-18, IL-15, fibroblast growth
factor-inducible 14 (Fn14) and TNF weak inducer of apoptosis
(TWEAK) were analyzed by quantitative RT-PCR. In addition, periph-
eral blood immunophenotype, NK cytotoxicity, and intracellular cyto-
kine expression were analyzed by flow cytometry. 79 (69.3%) women
attempted pregnancy within 6 months either by natural cycles (n¼ 37,
45.7%), IUI (n¼6, 7.4%) or IVF/FET (n¼38, 46.9%) with personalized
immunotherapy according to their profile. Differences between the
groups were estimated using T-test and one-way ANOVA for continuous
variables and Chi-square for categorical variables. Statistical signifi-
cance was set at P<0.05.
RESULTS: A total of 47 (59.5%) patients became pregnant. 7 patients

lost follow up, 23 (50%) have ongoing pregnancies and 17 (37%) mis-
carried. Women who became pregnant had significantly lower periph-
eral blood NK cytotoxicity at the E:T ratio of 50:1 (23.1%�7.5 vs
26.7%�7.5, P¼0.038), and higher TWEAK mRNA expression in the
endometrium (0.621�0.945 vs 0.314�0.228, P¼0.037) when compared
with those of patients who failed to achieve pregnancy. IL-18 (r¼
0.256, P¼ 0.007) and TWEAK mRNA levels (r¼0.225, P¼0.017)
were significantly correlated with peripheral blood IFNg/IL-10 produc-
ing Th cell ratios. The type of conception cycle (natural, IUI or IVF/
FET) was not associated with pregnancy rate (P¼0.540). There were
no significant differences in IL-18/TWEAK and IL-15/Fn-14 ratios
among the patients with infertility, recurrent pregnancy loss and
repeated implantation failure (0.155�0.223, 0.148�0.148, and
0.169�0.179; P¼0.946 and 0.550�0.599, 0.709�0.630, 0.703�0.468;
P¼0.425, respectively).
CONCLUSIONS: Upregulated endometrial TWEAK mRNA expression

and decreased peripheral blood NK cytotoxicities are associated with suc-
cessful conception cycle. Further studies are needed to evaluate the use of
uterine and peripheral blood immune profiles as predictors of reproductive
outcome and personalized treatment.
Reference:
1. Ledee, N., et al. The uterine immune profile may help women with

repeated unexplained embryo implantation failure after in vitro fertil-
ization. Am J Reprod Immunol. 2016 Mar;75 (3):388-401.

Supported by: Clinical Immunology Laboratory at Rosalind Franklin Uni-
versity of Medicine and Science, North Chicago, IL.
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EFFECT OF UTERINE IMMUNOLOGICAL TREAT-
MENT IN COMPARISON TO ENDOMETRIAL
SCRATCHING IN THE OUTCOME OF IN EGG DONA-
TION RECIPIENTS. G. R. Tovar,a P. Esteban,a

J. Rayward,b L. Lopez,c A. Izquierdo.d aReproductiveMedicine, Procreatec,
Madrid, Spain; bAssisted Reproduction, Physician, Madrid, Spain; cProcrea-
tec, Madrid, Spain; dReproductive Medicine, ProcreaTec, Madrid, Spain.

OBJECTIVE: Implantation window (IW) remains one of the most
important challenges in Reproductive Medicine. Several clinical trials
have been developed with the aim to assess the possible effects of
different techniques in increasing the implantation rate. However, it
hasn’t been found any evidence statistically significant at the moment,
as is the case of the Endometrial Scratch (ES). Endometrial Immunolog-
ical Profile (EIP) has also been studied as a possible mechanism
involved in the implantation stage and its treatment (when an alteration
is diagnosed), is claimed to improve pregnancy rates. Our aim was to
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evaluate the effect of a specific treatment for EIP in patients undergoing
an egg donation cycle (including steroids, luteal Hcg, pentoxifiline,
vitamin E and high progesterone doses) compared to another group of
patients who underwent an endometrial scratch, in terms of pregnancy
rate.

DESIGN:We retrospectively reviewed from Jan 2014 to Dec 2016, 69 egg
donation cycles: 19 with EIP and specific interventions and 50 patients with
ES performed the cycle prior to embryo transfer.

MATERIALS AND METHODS: We analysed their results in terms of
pregnancy rate (PR) and compared basal characteristics. All patients
were prepared for the embryo transfer with the conventional oestrogen
plus progesterone protocol. Those patients in the EIP group received
the specific treatment according to the immunological profile, per-
formed 1 to 6 months before the embryo transfer. Patients in the ES
group were performed an endometrial scratch 3 to 6 weeks before the
embryo transfer.

RESULTS: Patients in both groups had comparable endometrial
thicknesses after their preparations (Mean 8.37mm for EIP and
7.87mm for ES, p¼0.23). The proportion of D3 and D5 embryos
was equivalent in both groups (73% for EIP group vs 74% for ES).
The overall PR was higher but not statistically significant in the
ES group compared to the EIP group (48,0% Vs. 42,1%, P¼0,14).
Nevertheless, the average embryo quality was significantly higher in
the ES group (A quality embryos in EIP group 13.0%, A quality em-
bryos in ES group 53.6%, p¼0.03), what may be a confounding fac-
tor for the previous results. In addition, the number of days between
the endometrial biopsy for inmunological assessment and the embryo
transfer (Mean¼159,2) was significantly higher than the number of
days between the endometrial scratch and the embryo transfer
(Mean¼40,9).

CONCLUSIONS: Our retrospective study was unable to detect any dif-
ferences between patients treated with endometrial scratch or a specific
immunological treatment, after the diagnosis of implantation failure. Our
results have to be carefully analysed as there is a limited number of cases
and the design of this study is retrospective. Thus, further studies are
required to assess the possible effect of endometrial scratch or immunolog-
ical therapy.
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SERUM INTERLEUKIN-1b AND IVF OUTCOME: A
PROSPECTIVE STUDY. F. Kreines,a D. Nasioudis,b

E. Minis,c M. Irani,d S. S.Witkin,e S. D. Spandorfer.f aMedical
College, Weill Cornell Medicine, New York, NY; bDepartment
of Obstetrics and Gynecology, Weill Cornell Medicine, New York, NY; cOb-
stetrics and Gynecology, Weill Cornell Medicine, New York, NY; dRepro-
ductive Endocrinology and Infertility, Weill Cornell Medicine, New York,
NY; eWeill Cornell Medical College, New York, NY; fCornell University
Medical Center, New York City, NY.

OBJECTIVE: Retrospective cohort studies have shown a relationship be-
tween maternal serum interleukin-1b (IL1b) and interleukin-1 receptor
antagonist (IL1ra) levels and in vitro fertilization (IVF) cycle outcome.
The objective of this investigation was to explore the correlation between
serum IL1b and/or IL1ra levels obtained prospectively and IVF outcomes.

DESIGN: Prospective cohort study.
MATERIALS ANDMETHODS: Sera from 205 women were collected

just prior to initiation of their IVF cycle (day 2), at the time of human
chorionic gonadotropin administration (day HCG), and at the time of
their initial pregnancy test (day 28). Sera were analyzed for IL1b and
IL1ra using commercially available enzyme-linked immunosorbent
assay (ELISA) kits. Cycle outcomes were followed prospectively.
Data were analyzed using Friedman analysis of variance by ranks and
chi square analysis.

RESULTS: The mean age of all subjects was 37.8�4.4 years, mean
BMI was 24.3�4.2 kg/m2, and mean harvested oocytes was 9.9�7.2.
Twenty seven women (13.2%) had their cycles cancelled, 9 (4.4%) did
not have an embryo transfer, while 169 (82.4%) proceeded to embryo
transfer. Among those with embryos transferred, 83 (49.1%) had an
initial positive pregnancy test, 71 (85.5%) of whom proceeded to a clin-
ical pregnancy and 52 (30.8%) delivered or currently have an ongoing

pregnancy. Only one woman had an ectopic pregnancy. The median
serum IL1b and IL1ra values increased significantly over the three
time points (p¼0.003 and p<0.001, respectively). On day 2, there
were significant associations between IL1b being undetectable and a
subsequent pregnancy loss (p¼0.046), as well as between the detection
of IL1b and pregnancies that were ongoing or proceeded to delivery
(p¼0.027).
CONCLUSIONS: The increasing levels of IL1b and IL1ra over the time

points is consistent with the known role of the IL1 cytokine family in implan-
tation and pregnancy. Additionally, we confirm in a prospective investigation
the positive relationship between detectable IL1b in the circulation at the
start of the IVF cycle and successful outcome.

IMAGING AND REPRODUCTIVE MEDICINE
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THE ASSOCIATION BETWEEN SONOGRAPHICALLY
DIAGNOSEDADENOMYOSIS AND IN VITRO FERTIL-
ISATION-EMBRYO TRANSFERS. H. Fernandes,a,b,c

C. Higgins,c,d B. J. Vollenhoven,a,c,d F. Da Silva Costa,c,e,f

M. Healey.a,b,f aMonash IVF, Richmond, VIC, Australia; bDepartment of Gy-
naecology, The RoyalWomen’s Hospital, Parkville, VIC, Australia; cDepart-
ment of Gynaecology,MonashHealth, Clayton, VIC, Australia; dDepartment
of Obstetrics and Gynaecology, Monash University, Clayton, VIC, Australia;
eMonash Ultrasound for Women, Melbourne, Australia; fDepartment of Ob-
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Australia.

OBJECTIVE: To investigate the association between uterine adenomyosis
diagnosed by ultrasound and the outcomes of in vitro fertilisation and embryo
transfer (IVF/ET).
DESIGN: Prospective cohort study.
MATERIALS AND METHODS: All patients from our unit aged 18-

45 years undergoing a stimulated IVF cycle with embryo transfer be-
tween January 2016 and March 2017 were identified. Six-hundred
and two of these patients had a standardised tertiary level pre-treat-
ment ultrasound where signs of adenomyosis were actively investi-
gated. Adenomyosis was identified in 113 (18.7%) of these patients
and the IVF/ET coutcomes were compared with the remaining 489
patients. The data was not normally distributed and univariate anal-
ysis with Mann-Whitney testing was undertaken using SPSS. The pri-
mary outcome was clinical pregnancy rate per patient. Logistic
regression was used to allow for potential confounders. This is an
interim analysis.
RESULTS: A total of 602 patients were investigated. Patients with ad-

enomyosis were older (37.9 years vs 36.9 years; p < 0.001), more likely
to smoke (7.1% vs 1.6%; p ¼ 0.001), have endometriosis (17.7% vs 9%;
p ¼ 0.007) and have poorer grade embryos (p ¼ 0.001). Patients with
adenomyosis had a significantly lower clinical pregnancy rate (23.9%
vs 40.7%; p ¼ 0.045) with an odds-ratio of 0.46 (0.28 - 0.75). This
result remained significant even after logistic regression to control for
confounders with an adjusted odds-ratio of 0.35 (0.14 - 0.88; p ¼
0.045).
CONCLUSIONS: The presence of adenomyosis diagnosed by ter-

tiary ultrasound is associated with lower clinical pregnancy rates in
IVF/ET. The lower clinical pregnancy rate seen with adenomyosis is
independent of the effects of poorer grade embryos, smoking, and
advanced age. Further analysis of this trial once a larger population
is collected will be done to verify these findings and assess effect
on live births.
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RECTAL KETOPROFEN IS NOT AN EFFECTIVE
ANALGESIC DURING HYSTEROSALPINGO-
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OBJECTIVE: Infertility is defined as the failure of couple to
conceive during 12 months of regular unprotected intercourse. Out of
the causes of female infertility, tubal abnormalities account for 30-
40% of cases. Hysterosalpingography (HSG) is considered the initial
diagnostic tool for assessment of tubal patency. Our objective is to
examine the analgesic effect of rectal ketoprofen in alleviating pain
during HSG.

DESIGN: A randomized, double-blind, placebo-controlled study
MATERIALS AND METHODS: Reproductive-aged infertile women

scheduled for HSG were considered for enrollment. Eligible women were
recruited and randomized (1:1) to ketoprofen or Placebo group
(NCT02905045, clinicaltrials.gov). All women received rectal 100 mg ke-
toprofen or placebo suppositories 30 minutes before the procedure. The
study outcomes was the participant’s self-rated pain perception utilizing
a 10-cm Visual Analogue Scale (VAS) during injection of the dye, 5 mi-
nutes and 30 minutes post-procedure. A 2 cm difference in VAS score be-
tween both arms was considered a clinically significant difference. Other
endpoints included the women’s satisfaction score and the number of
women who asked for additional analgesics. Mann Whitney test and
Fisher’s exact test were used for analysis of the outcomes. Multivariate
regression analysis were performed with the dependent variable (VAS score
during injection of the dye) to determine the independent predictors of
HSG pain.

RESULTS: Ninety-four women were enrolled and randomized to
ketoprofen arm (n¼47) or placebo (n¼47). Both arms were compara-
ble in age, parity, BMI, duration of infertility and the prior mode of
delivery. Rectal ketoprofen does not reduce the median VAS pain
scores during injection of the dye (3.75 vs. 4.5, p¼0.29), immedi-
ately post-procedure (3 vs. 3.5, p¼0.11) and 30 minutes post-proced-
ure (1.5 vs. 2, p¼0.34). The mean satisfaction scores were
9.12�0.65 and 8.98�0.77 in the ketoprofen and placebo groups
respectively (p¼0.3). Additionally, six women asked for additional
analgesics in the placebo group versus four women in the study
group (p¼0.49). Pain scores were not affected by age 30 years or
more (p¼0.26), nulliparity (p¼0.19), women’s education (p¼0.31),
Cesarean deliveries (0.08), dysmenorrhea (p¼0.53), chronic pelvic
pain (p¼0.32) and prior HSG (P¼0.21). All of previous characteris-
tics were not predictors for pain experienced during injection of the
dye in HSG.

CONCLUSIONS: The use of rectal ketoprofen 30 minutes prior to HSG
has no benefit in alleviating the induced pain during and 30 minutes after
the HSG procedure
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4D VIEW TECHNOLOGY IS A USEFUL TOOL TO IN-
CREASE DIAGNOSTIC ACCURACY OF 3D-
SIS. A. Rodr�ıguez-Fuentes,a J. P. Rouleau,a J. Hernandez,a

A. Palumbo.a,b aCentro de Asistencia a la Reproducci�on Hu-
mana de Canarias, La Laguna, Spain; bDepartment of Obstetrics and Gyne-
cology, New York University, New York, NY.

OBJECTIVE: To determine if revision of three-dimensional volumes by
4D view is useful to increase the accuracy of 3D-SIS.

DESIGN: Retrospective evaluation by 4D-view of 165 3D-SIS performed
in a single private infertility centre and comparison with hysteroscopic find-
ings.

MATERIALS ANDMETHODS: All patients who underwent both hyster-
oscopy and SHG in our centre from January 2014 to June 2016 were
included. 3D-SIS were performed using a Voluson E8 (GE, Austria) by
one of 4 operators using a standard protocol; a Wallace catheter was used
in all cases. Hysteroscopies were performed by one of three operators with
a 3.8 or 5 mm scope (Wolf, Germany). 4D-view revisions of 3D-SIS were
carried out by the same operator. Statistical analysis was performed using
the SPSS package.

RESULTS: A total of 165 hysteroscopies were included. Results of
3D-SIS were compared with findings at hysteroscopy and classified
in three main groups: concordant, additional findings or discordant.
96 (58%) initial reports of 3D-SIS were concordant, 47 (29%) had
additional findings and 22 (13%) were discordant. To classify 4D-
view revisions an additional group was added including cases with
poor quality of image (inadequate cavity repletion, air bubbles, echo-

genic artifacts/) that may mask pathologic findings. 113 (69%) sec-
ond-look reports of 3D-SIS were concordant, 25 (15%) had
additional findings, 9 (5%) were discordant and 17 (10%) had subop-
timal image quality. The concordance between 3D-SIS reports and hys-
teroscopies increased, from 58% to 68%, with an exhaustive revision
of 3D volumes using the 4D-view program. Twenty-two cases of initial
3D-SIS reports were discordant, while after the second review only 9
cases were trully discordant. 17 3D-SIS were classified as poor quality
of image (11%) and 6 of them were wrongly reported as normal, hav-
ing micropolyps and fundal adhesions (false negatives 4,2 %). False
positives, at initial report as well as on the second review, were 1,8
% (n¼3). Our results show that, even with an acceptable technique
and a rigorous examination of images, in 15 % of cases some pathol-
ogy was missed.
CONCLUSIONS: A careful revision of images at a later time using a

4D-view program, increases the diagnostic accuracy of 3D-SIS. The
presence of air bubbles may mask fundal pathology, therefore it is
mandatory to make an effort to avoid artifacts obtaining good quality
images. The most frequent unnoticed findings were mycropolyps and
fundal adhesions.This study clearly shows the advantages of 3D over
2D SIS allowing images revision at any time after the patient left the
examination room. However, despite a careful revision of 3D volumes
with satisfactory quality of image additional pathologies may be
missed.
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THE ACCURACY OF 3D ULTRASOUND AND MRI IN
PREDICTINGTHENUMBEROFFIBROIDSREMOVED
WITH ROBOT ASSISTED LAPAROSCOPIC
MYOMECTOMY. L. Stadtmauer. Jones Institute for Repro-
ductive Medicine, Norfolk, VA.

OBJECTIVE: To compare imaging by 3D ultrasound and MRI with
surgical findings in 104 cases of robot-assisted laparoscopic myomec-
tomy in women interested in future fertility as well as women with
infertility.
DESIGN: Retrospective analysis from a prospective cohort of patients un-

dergoing laparoscopic myomectomy.
MATERIALS AND METHODS: Medical records from 104 women

(24-49 years) undergoing Da-Vinci assisted laparoscopic myomectomy
and hysteroscopy for symptomatic fibroids between 2009 and 2016 by
a single surgeon were reviewed. All women had a pre-operative 3D ul-
trasound approximately 1 week prior to surgery and the number size
and location of the fibroids were documented . 73% of the patients
had a prior MRI and the findings of each imaging modality were inde-
pendently recorded. A copy of the 3-D image and MRI were brought
into the OR during the cases. All women had a 6 week post-operative
3-D ultrasound. Descriptive statistical analysis was performed as well
as Chi-square, Fisher’s Exact tests, with significance at p-values
<0.05.
RESULTS: Results were expressed as mean� SD and range .The

subject’s age was 36.4�6.1 (24-49) and BMI 31�5.5 (20-51 kg/m2).
There was a large infertility subgroup (65%). Mean AMH levels prior
to surgery were 2.01�0.8 (6.1-0.2) and decreased significantly after
surgery in women over 36 (1.7 � 0.5 to 1.1 �0.4 p<0.05). Number
of fibroids seen on 3-D ultrasound was 3.4 �1.7 (1-8) and MRI was
3 .6 � 1.4 (1-12). The number of fibroids removed was 3.8 �2.8 (1-
14) The largest fibroid was 6.9 cm �2.8 (3-17). The weight of the mor-
cellated fibroid was 180� 139 (29-720). On post-operative ultrasound,
the number of fibroids present was 0.05�0.02 (0-1). 40% of the pa-
tients had submucosal fibroids on hysteroscopy and Type 0-1 submuco-
sal fibroids were resected with the hysteroscope while the Type 2
fibroids were resected during the laparoscopic procedure. Of the 45
women with infertility, clinical pregnancy rates/live birth rates per cy-
cle (with IVF ) or within 6 months post surgery were not significantly
different at 58%/37% (for ART) and 44%/32% (for non ART) (P¼0.6).
Comparing the number of fibroids removed at surgery with the number
seen on imaging: when <5 fibroids were detected on imaging both 3D
ultrasound and MRI were 100% accurate and in agreement with the
number of fibroids removed at surgery with 100% confirmation of
removal by post-operative ultrasound. MRI was more accurate in the
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detection and removal of all fibroids in patients with >4 fibroids
(sensitivity 94% vs.87%) p<0.05 which also correlated with a larger
uterus. There was no effect of BMI on the accuracy of the pre-opera-
tive imaging.

CONCLUSIONS: 3D ultrasound is an accurate and cost efficient
method of mapping the number and placement of the fibroids prior to
robot assisted laparoscopic myomectomy and hysteroscopy and can
be performed by the surgeon. . In cases of >4 fibroids, 3D ultrasound
underestimates the total number of fibroids and an MRI should be
considered.
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MAGNETIC RESONANCE IMAGING VIRTUAL
HYSTEROSALPINGOGRAPHY. INTEGRAL EVALU-
ATION IN PATIENTS WITH SUSPECTED
INFERTILITY. M. Baronio,a P. Carrascosa,b

J. B. Carpio,b C. Capu~nay,b J. Vallejos,b L. Sarati,b E. Salas,b C. Diaz,b

S. Papier,a M. Carro.a aCEGYR, Buenos Aires, Argentina; bDiagnostico
Maipu, Vicente Lopez, Argentina.

OBJECTIVE: To compare the accuracy of magnetic resonance imag-
ing virtual hysterosalpingography (MR-VHSG) in the evaluation of cer-
vical, uterine and fallopian tubes pathologies in comparison with CT
virtual histerosalpingography (CT-VHSG) and to determine its ability
in the evaluation of ovarian reserve in comparison with transvaginal ul-
trasonography (TVUS) as well as levels of antimullerian hormone
(AMH).

DESIGN: Prospective experimental study.
MATERIALS AND METHODS: We prospectively included patients

with infertility from October 2014 to December 2016. All women under-
went CT-VHSG and MR-VHSG. In both exams, contrast dilution was
instilled through a plastic cannula to distend the cervix, uterus and fallo-
pian tubes. Images were evaluated by two experienced observers in a
blinded manner. First a general evaluation was done in each region and
then specific pathology was evaluated (presence of polyps, synechiaes,
stenosis among others, in the cervix and uterus). Fallopian tubes perme-
ability was evaluated. Accuracy of MR-VHSG was calculated for each re-
gion as well as for specific pathologies according to the exact binomial
method. Patients discomfort was also evaluated.A subgroup of them com-
plemented with TVUS and determination of AMH levels. Ovarian folli-
cles were classified in two groups (R 10 mm; < 10 mm) and counted
by MR-VHSG and TVUS by two experienced observers in a blinded
fashion.

RESULTS: Population consisted of 52 patients, mean age 35.8 years.
The mean time of infertility was 21.7 months. Primary infertility was
present in 62.9% of the patients. The level of disconfort was very low
for both techniques (no or mild in 90.4% of MR-VHSG and in 80.6%
of CT-VHSG). Cervical pathology was present in 62.2% of the patients
in CT-VHSG and 59.2% in MR-VHSG with an area under curve
(AUC): 0.72. Uterine pathology was well identified by MR-VHSG
with a 90.9% sensitivity (S), 95% specificity (Sp) and AUC: 0.93.
For uterine polyps, S was 85.7%, Sp 93.3%, with AUC of 0.90. For
uterine anomalies, S was 75%, Sp 100%, with AUC: 0.88. For adeno-
myosis, S and Sp were 100% with AUC:1. Permeability of the fallo-
pian tubes showed moderate accuracy, with AUC of 0.65.In
comparison to TVUS, MR-VHSG showed 100% S, 75% PPV and
100% NPV for the identification of follicles <10 mm.In 16 patients,
AMH levels were determined. In 81.25% of these patients, there was
correlation between the AMH levels and the number of follicles in
MR-VHSG and TVUS exams.

CONCLUSIONS: MR-VHSG is a new noninvasive technique that al-
lows an integral evaluation of the women with infertility. It can detect
intraluminal cervical and uterine pathology with high accuracy and
showed moderate accuracy for fallopian tubes permeability. It can also

give information of ovarian follicles with high sensitivity in comparison
to TVUS.
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BASELINE UTERINE VOLUME ASSESSMENT
PREDICTS TERM SINGLETON BIRTH IN
WOMEN UNDERGOING FRESH IN VITRO
FERTILIZATION. N. Pereira,a I. Tsolakian,a

A. P. Hutchinson,b L. D. Stone,a J. Lekovich,a R. Elias,a Z. Rosenwaks.a
aThe Ronald O. Perelman and Claudia Cohen Center for Reproductive Med-
icine, New York, NY; bDepartment of Obstetrics and Gynecology, Weill Cor-
nell Medical College, New York, NY.

OBJECTIVE: Despite measures such as single embryo transfer, sin-
gletons conceived with IVF have an increased risk of pre-term birth
(PTB). While the pathogenesis of PTB and term birth in IVF singletons
remains unknown, studies have suggested that physical attributes such
as short stature can be independently associated with PTB in IVF single-
tons. In this study, we investigate the association between a commonly
neglected physical attribute of uterine size with PTB and term birth in
IVF singletons.
DESIGN: Retrospective cohort study.
MATERIALSANDMETHODS: Nulligravid patients <40 years under-

going fresh IVF-embryo transfer (ET) resulting in live singleton births
during a 5-year period were assessed for inclusion. Patients with com-
plete uterine measurements (length, width, thickness) and known peri-
natal outcomes were included. Patients with uterine myomas,
adenomyomas, vanishing twins or multiple gestations were excluded.
Uterine volume was used as a substitute for uterine size and was calcu-
lated using the prolate ellipsoid volume formula (V¼0.52 x L x W x T).
Demographics and IVF characteristics of the study cohort were re-
corded. The primary outcome of interest was term birth (>37 weeks
of gestation). The odds of pre-term and term birth were estimated in
each uterine volume quartile. A receiving-operator-characteristic
(ROC) curve with a corresponding area-under-the-curve (AUC) was
generated to assess the performance of uterine volume as predictor of
term birth.
RESULTS: 252 patients with live singleton births met inclusion

criteria. The median age, height, weight, body mass index (BMI) and
uterine volume for the study cohort was 32 (33-39) years, 165 (160-
167) cm, 134 (121-151) lbs, 22.4 (20.3-25.0) kg/m2 and 55.5 (44.5-
68.3) mL, respectively. The overall rate of PTB was 31/252 (12.3%)
and term birth was 221/252 (87.7%). There was no difference in the
baseline demographics and IVF characteristics of patients with PTB
or term birth. There was a weak positive correlation between height
and uterine volume (rho¼0.13). The overall odds of term birth
increased with uterine volume. The odds of term birth in 4th quartile
(highest uterine volume) were 3.2 (95% CI 1.3-7.9; P¼0.01) times
higher than the 1st quartile. The ROC curve indicated uterine volume
to be strong predictor of term birth (AUC¼0.87). An optimal cut-off
of 68.8 mL was associated with a sensitivity of 86.3% and specificity
of 75%.
CONCLUSIONS: The results of the current study suggest that baseline

uterine volume is a strong predictor of term birth in IVF singletons. Given
the multifactorial nature of PTB and term birth, these findings require pro-
spective validation in larger sample sizes.
References:
1. Goldstein SR, Horii SC, Snyder JR, Raghavendra BN, Subramanyam

B. Estimation of nongravid uterine volume based on a nomogram of
gravid uterine volume: its value in gynecologic uterine abnormalities.
Obstet Gynecol 1988;72(1):86-90.

2. Kelsey TW, Ginbey E, Chowdhury MM, Bath LE, Anderson RA,
Wallace WH. AValidated Normative Model for Human Uterine Vol-
ume from Birth to Age 40 Years. PLoS One 2016;11(6):e0157375.
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EXPERIENCE OF ROUTINE EXPANDED CARRIER
SCREENING IN A HIGH VOLUME PRIVATE
FERTILITY PRACTICE. L. D. Black,a J. M. Silver,b

C. Thompson,a C. Givens.a aPacific Fertility Center, San Fran-
cisco, CA; bStanford University Genetic Counseling Program, Stanford, CA.

OBJECTIVE: To determine the impact of routine expanded carrier
screening on clinical decision making for patients in a fertility clinic.

DESIGN: The clinic established a protocol to offer expanded carrier
screening to all patients undergoing any fertility treatment and mandatory
screening for egg donors prior to initiation of treatment. Couples identified
to be at risk to have offspring with a genetic disorder based on the carrier
screening result were then offered preimplantation genetic diagnosis
(PGD), or advised to select another egg donor.

MATERIALS AND METHODS: From 2/1/2016 to 1/31/2017, 1332 pa-
tients (including partners) and egg donors were offered expanded carrier
screening. The expanded carrier screen test option utilized was Natera’s Ho-
rizon 274 condition panel for women, abbreviated to 254 conditions for
males (excluding 20 X-linked genes).

RESULTS: In our initial year of offering expanded carrier screening, 76% of
individuals elected to undergo testing, which included 1014 patients (including
partners) and 157 donors (n¼1172). Based on this population, 450 (39%) had re-
sults with nomutations identified. Of the patients who did have positive findings,
432 (37%)hadonemutation identified,208 (17.8%)had two,55 (4.7%)had three,
19 (1.6%) had four, and 3 (0.25%) had five. Seventeen females were found to be
carriers of X-linked conditions. Notably, 105 people tested positive for mutations
that have possible clinical implications for carriers, ranging from increased risk
forbenign lowbloodpressure tomore severeconditions likecancer.Thirteen fam-
ilies had a follow-up consultation based onPGD indication fromexpanded carrier
screening; eleven of these families planned to pursue PGD. Notably, four of the
thirteen families were originally planning on pursuing intrauterine insemination.

CONCLUSIONS: 13/790 (1.6%) couples offered expanded carrier
screening planned to pursue PGD to address a risk of genetic disease in
offspring that was previously unidentified. In an effort to facilitate building
healthy families, fertility clinics should consider routine offering of
expanded carrier screening to their entire patient population.
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EXPANDED CARRIER SCREENING REVEALS
INSIGHTS INTO ENRICHMENT OF SPECIFIC DISOR-
DERS WITHIN A REPRODUCTIVE GENOMIC
SPACE. L. Hurd, U. Schick, J. Hayes, J. Olberding,
A. Shanmugam, A.Manoharan, S.Munne. CooperGenomics, Livingston, NJ.

OBJECTIVE: The purpose of this study was to determine carrier fre-
quencies in different ethnicities using a large cohort of individuals who
received expanded carrier screening (ECS).

DESIGN: Retrospective data analysis was performed on 68,517 individ-
uals consisting of 49,617 European, 5,317 East Asian, 4,742 African and
3,503 South Asian ancestry patients referred for ECS. Documented informed

consent was required for genomic analysis and data was de-identified for
research purposes.
MATERIALS ANDMETHODS: ECS was performed using either an Illu-

mina Infinium HD Custom Genotyping platform or a targeted NimbleGen
Next Generation Sequencing (NGS) capture for screening of 314 recessive
or X-linked disorders. Carrier frequencies were assessed in aggregate and
stratified by predicted genetic ancestry (European, African, East Asian,
South Asian, Native American and Native Oceanic) and self-report.
RESULTS: General pan-ethnic discovery of at least one reportable

allele was observed in 47.1% (95% CI, 46.8-47.5) of individuals. As ex-
pected, identification of reportable alleles was highest among individ-
uals of European ancestry at 49.4% (95% CI, 48.9-49.8). For East
Asian, African and South Asian ancestries one or more reportable allele
was observed in 31.7% (95% CI, 30.4-32.9), 27.0% (95% CI, 25.8-28.3)
and 25.1% (95%CI, 23.7-26.5) of individuals, respectively. Stratifying
by ancestry revealed disorders at a high carrier frequency in non-Euro-
pean ancestry as compared to the extensively characterized European
population. Increased carrier frequency for Alport Syndrome was
observed in East Asians (1:82) as compared to Europeans (1:3800)
(p¼0.0295) and increased carriers for MMAB related methylmalonic
acidemia were observed among African ancestry individuals (1:56) (Eu-
ropean carrier 1:992, p¼0.026). Disease frequency within East Asian
subpopulations pointed to several novel insights. Self-reported Chinese
(n¼808), Japanese (n¼198) and Korean (n¼197) individuals revealed
increased carriers for Wilson’s disease in those of Chinese ancestry
(1:100), while Krabbe (1:50), hypophosphatasia (1:65), and McArdle
Disease (1:98) were more frequently observed in those of Japanese
ancestry.
CONCLUSIONS: We summarize carrier frequency estimates in a large,

pan-ethnic cohort referred for ECS. Novel insights point to variability of car-
rier frequencies across populations for many disorders included in this ECS
panel.
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PRECONCEPTION EXPANDED CARRIER
SCREENING (ECS) IS SUPERIOR TO ETHNICITY-
BASED GENETIC SCREENING. A. Peyser,a T. Singer,b

C. Mullin,c S. L. Bristow,d K. Onel,d A. Hershlag.a aHofstra
Northwell School of Medicine, Manhasset, NY; bOb/Gyn, Northwell Health
Fertility, Manhasset, NY; cNorth Shore University Hospital-LIJ Health Sys-
tem, Manhasset, NY; dNorthwell Health, Manhasset, NY.

OBJECTIVE: To assess the true benefit of ECS compared to ethnicity-
based genetic screening in fertility patients at a single, large-volume, aca-
demic center.
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: Carrier status was determined in 4279

infertility patients who underwent ECS (102 genes, Counsyl�) from June
2013 to July 2015. Self-reported ethnicity was collected. Chi Square and
Welch’s t-tests assessed the differences in identifying carriers and mutations
via ECS compared to the recommended appropriate ethnic screening in all
couples and in 7 self-reported ethnic populations (Table). P-value <0.05
was considered significant.
RESULTS: The ECS carrier rate for all individuals was 29.3% (1252 of

4279), significantly different from the ethnicity-based carrier rate (9.0%;
p<0.000001). ECS identified more carriers than ethnicity-based screening
in all 7 ethnic groups, with statistical significance in 6 (Table). ECS also de-
tected more mutations per individual on average than the ethnicity-based
panel; this difference was significant for all but 1 population. Of 948 couples
tested, 15 (1.6%) were found to carry mutations in the same gene, 7 of which
would have been missed by ethnicity-based screening (p¼0.013).

CONCLUSIONS: 1. Currently, most carriers referred to PGD are diag-
nosed by having an affected child or fetus and not through preconception
screening.
2. Utilization of ECS allows a significantly higher pick up of carriers and

mutations compared to ethnicity-based testing.
3. Nearly half (47%) of carrier-carrier couples would have been missed by

ethnicity-based screening.
A non-ethnic, ECS approach to genetic screening will pave the way to de-

tecting more deleterious mutations and increase the use of PGD to prevent
genetic disease in offspring. While the rate of identifying carrier couples is
still low, the difference is both statistically significant and also (perhaps
more importantly) of great clinical significance.

At Risk Couples Offered PGD

Condition (Gene)
Number of couples offered

PGD/accepted PGD

Abetalipoproteinemia (MTTP) 1/1
Biotinidase Deficiency (BTD) 1/0
Cystic Fibrosis (CFTR) 1/1
Fabry Disease (GLA) 1/1
Familial Mediterranean Fever (MEFV) 2/2
Fragile X Premutation (FMR1) 2/2
Hemophilia B (F9) 2/2
Krabbe Disease (GLAC) 1/1
Non-syndromic hearing loss (GJB2) 2/1
TOTAL 13/11
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ETHNICITY REPORTING AND CARRIER
SCREENING. D. Ahern, J. Lemoine, J. Walker,
J. B. Saucier. Natera, Inc., San Carlos, CA.

OBJECTIVE: Choosing the appropriate carrier screening
panel for a patient depends on a number of factors, including ethnicity.
ACOG/ACMG recommend individuals of certain ethnicities should be
offered screening for disorders that are more common to their ethnic group.
In clinical practice, ascertaining the correct ethnicity can be a challenge. Our
objective was to learn how often ethnicity is ascertained correctly, how often
the appropriate panel was ordered based on this ethnicity, and how often a
positive carrier result would be missed by following ACOG/ACMG guide-
lines versus using an expanded, pan-ethnic panel.

DESIGN: Retrospective data review.
MATERIALS ANDMETHODS: Ethnicity is routinely ascertained from pa-

tients during Natera Genetic Information sessions. This data, along with the
ethnicity from the test requisition, panel ordered (CF or SMA only; Horizon 4,
27, 106, 137 or 274) and test results are recorded on a de-identified spreadsheet.

RESULTS: Of 545 cases, patient ethnicity was not provided on the test
requisition in 78 cases (14%). For 60 cases where ‘‘Other’’ was selected on
the requisition form, a more appropriate option was available for 40
(67%). Patient ethnicity was discrepant between the requisition form and pa-
tient report in 146 cases (27%). In an additional 78 cases (14%), patient-re-
ported ethnicity changed when more specific questions were asked by the
genetic counselor (e.g. country of origin and asking if Ashkenazi Jewish or
French Canadian). In total, the requisition form was discrepant from the ge-
netic counselor ascertained ethnicity in 174 cases (32%).

Ordering any panel except Horizon 4 would meet ACOG/ACMG guide-
lines for carrier screening. Based on those guidelines, 16 (30%) of the 54 pa-
tients for whom CF only or Horizon 4 was ordered, should have had a larger
carrier screening panel. Of 96 patients who ordered a larger pan-ethnic panel
but did not report an ethnicity deemed high risk, 43 (45%) screened positive
for a disorder included in the guidelines for other ethnicities. These included
8 out of 9 patients who screened positive for Tay-Sachs Disease by DNA
analysis, 2 out of 3 who screened positive for Canavan Disease, 2 out of 6
who screened positive for Familial Dysautonomia, and 18 out of 62 who
screened positive for a hemoglobinopathy. Of the 18 hemoglobinopathy car-
riers, 14 (78%) were silent carriers who would not have been identified by
CBC/hemoglobin electrophoresis.

CONCLUSIONS: Accurate reporting of ethnicity can be affected by the
questions asked by the clinic or genetic counselor, by the patient’s knowledge
of his/her ethnicity and by the options on the requisition form. Inaccurate
ethnicity reporting can lead to inappropriate panel orders, and therefore
missed positive carrier patients. Ordering a larger, pan-ethnic panel could
make accurate ethnicity reporting less crucial and increase the detection of
positive carrier patients not covered by ACOG/ACMG’s current guidelines.
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IMPLEMENTATION OF AN EXPANDED CARRIER
SCREENING TEST FOR RECESSIVE GENETIC DIS-
ORDERS IN A DONOR INTRAUTERINE INSEMINA-
TION PROGRAM. J. Rodriguez-Purata,a A. Abuli,a

G. Palacios,a M. Ballester,a I. Rodriguez,a B. Rodriguez-Santiago,b

L. Armengol,b F.Martinez,a B. Coroleu,a P. N. Barri,a X. Estivill.a aHospital
Universitario Dexeus, Barcelona, Spain; bqGenomics Laboratory, Barcelona,
Spain.

OBJECTIVE: Given that NGS is revolutionizing genetic research and
diagnosis in reproductive medicine, what can expanded carrier screening
(ECS) contribute to in a donor intrauterine insemination (dIUI) program?
Here is reported the validation and clinical implementation of an ECS test
based on targeted-NGS of specific genes andmutations that have beenwidely
implemented in a dIUI program.
DESIGN: Retrospective prevalence study.
MATERIALS AND METHODS: It is described the clinical implementa-

tion of an NGS-based panel (qCarrier� test) for ECS in a dIUI program from
January 2016 to March 2017. The qCarrier� includes 200 genes associated
with 277 autosomal recessive and 22 X-linked diseases. ECS is performed to
dIUI candidates and to the sperm donor. All patients had a pre- and post-test
genetic counseling session. A manual ‘‘genetic-match’’ is performed so that
the donor and the patient were not carriers for the same recessive condition.
RESULTS: The clinical implementation of ECS in the center’s dIUI pro-

gram has been in 72.2% (114/158) of dIUI cycles during the study period.
From the 114 tested patients, 14.9% (n¼17) had a pathogenic variant only,
37.7% (n¼43) had a pathogenic and a VOUS, 29.8% (n¼34) had a variant
of unknown significance (VOUS) only, and 17.5% (n¼20) were not carriers.
From the patients with a pathogenic variant, 60.0% (36/60) were carriers of
only one mutation, 26.7% (n¼16) for two mutations, 10% (n¼6) three mu-
tations, and 3.3% (n¼2) four mutations. The 10 most common autosomic
recessive genes detected with qCarrier test included: GJB2 (GJB2-related
DFNB1 nonsyndromic hearing loss and deafness), CFTR (cystic fibrosis),
HBA1/HBA2 (alpha thalassemia), PAH (phenylketonuria), MEFV (familial
Mediterranean fever), SMN1 (spinal muscular atrophy), SLC3A1 (cystin-
uria), GBA (Gaucher disease type 1 and 2), CYP21A2 (21-hydroxilase defi-
ciency congenital adrenal hyperplasia) and DHCR7 (Smith-Lemli-Opitz
syndrome). The average carrier burden of genetic conditions was 2.05 muta-
tions per sample. RegardingX-linked diseases, four patients had a FMR1mu-
tation, 2 had an intermediate FMR1 allele, 2 had a FMR1 premutation, and
one had a GJB1 (X-linked Charcot-Marie-Tooth type 1) mutation.
CONCLUSIONS: The emergence of NGS-technologies has allowed the

implementation of an NGS-based screening in a dIUI program to reduce
the rate of live birth with genetic disease. Current technological capacity
for genome sequencing in a rapid and efficient way, together with the existing
powerful bioinformatics tools and pipelines, make it possible to explore the
coding sequence of all genes involved in human diseases for a reasonable
cost and in matter of days. There is an absolute need for an adequate pre-
and post-test genetic counseling that clearly states the advantages, limitations
and implications of the test.
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THE SPECIFIC CHOICE OF MUTATIONS FOR
EXPANDED CARRIER SCREENING (ECS) IS CRIT-
ICAL TO HIGH PICK-UP RATES. S. L. Bristow,a

A. Peyser,b M. Rausch,c A. Hershlag.b aNorthwell Health,
Manhasset, NY; bHofstra Northwell School of Medicine, Manhasset, NY;
cNorthwell Fertility, Manhasset, NY.

OBJECTIVE: To understand how the detection of carriers changes when
ECS panels screen for different numbers of mutations and to understand
the clinical implications for counseling patients.
DESIGN: Retrospective cohort study.
MATERIALS ANDMETHODS: Carrier status of 7840 infertility patients

who underwent ECS (genotyping) through 2 different genetic screening ven-
dors using different panel sizes (4278 patients were screenedwith panel ‘‘A’’ -
102 genes, Counsyl�; 3521 patients were screened with panel ‘‘B’’:

Differences in Numbers of Carriers and Average Mutations Based on Screening Method

Number of Carriers Average # Mutations/ Person

Ethnicity (N) Ethnicity-Based ECS p-value Ethnicity-Based ECS p-value

Mixed/Other Caucasian (1103) 66 369 <0.0001 0.061 0.40 <0.0001
Southern European (517) 44 164 <0.0001 0.085 0.37 <0.0001
Hispanic (483) 36 97 <0.0001 0.075 0.22 <0.0001
African American (378) 55 80 0.00023 0.15 0.23 <0.0001
Ashkenazi Jewish (363) 58 199 <0.0001 0.23 0.73 <0.0001
Middle Eastern (77) 4 23 0.000022 0.052 0.31 <0.0001
Southeast Asian (72) 9 11 NS 0.14 0.17 NS
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314 genes, Recombine�; Table). For each disease included on both panels,
the number of mutations screened was assessed. Chi-Square and Wald tests
assessed the differences in positive screen rates. P-values<0.05 were consid-
ered significant.

RESULTS: Overall, Panel A detected 0.35 mutations per person on
average and Panel B detected 0.57 mutations per person. When adjusting
for the number of genes included in the panel, Panel B was found to detect
more mutations (p<0.0001). The pick-up rate did not change significantly
for diseases already included in ethnicity-based panels recommended by pro-
fessional societies, including Cystic Fibrosis and Ashkenazi Jewish diseases
(Table). Among the top diseases identified in the study population, the differ-
ences in screened mutations varied: The pick-up rate did not always differ
significantly with additional mutations added (e.g. Smith-Lemli-Opiz Syn-
drome,Table). However, there was a significant increase in detection of other
higher frequency diseases (e.g. Nonsyndromic hearing loss and deafness,
Alpha-1-antitrypsin deficiency, and Familial Mediterranean fever), where
additional mutations were screened (Table).

CONCLUSIONS: 1. In some cases, expanding mutations increases carrier
pick-up rate.

2. In several instances, Panel A (fewer genes and mutations) still had an
upper hand in carrier pickup. Here, the choice of mutations with a higher
prevalence in the population compensates for lower number of mutations,
and therefore the pickup rate is the same.

3. In the past, the following guidelines have been suggested for including
mutations: well understood pathogenicity, residual risk, and carrier fre-
quency R1 in 100.

4. Since any existing panel is expected to miss mutations, preconception
genetic screening may ultimately evolve to whole genome sequencing.
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EXPANDING THE NUMBER OF GENES SCREENED
SIGNIFICANTLY INCREASES THE NUMBER OF PA-
TIENTS REQUIRING PREIMPLANTATION GENETIC
DIAGNOSIS (PGD). S. L. Bristow,a A. Peyser,b

T. Singer,c C. Mullin,d A. Hershlag.b aNorthwell Health, Manhasset, NY;
bHofstra Northwell School of Medicine, Manhasset, NY; cOb/Gyn, North-
well Health Fertility, Manhasset, NY; dNorth Shore University Hospital-
LIJ Health System, Manhasset, NY.

OBJECTIVE: To assess the impact of panel size of Expanded Carrier
Screening (ECS) on the pick-up rate of carrier couples at a single, large-vol-
ume, academic fertility center.

DESIGN: Retrospective cohort study.
MATERIALS ANDMETHODS: Carrier status of 7840 infertility patients

who underwent ECS through 2 different genetic screening vendors using
different panel sizes (A - Counsyl�; B - Recombine�; Table). Panel A tested
for 102 genes, while Panel B tested for 314 genes. Gender, self-reported
ethnicity and age were recorded. Chi-Square tests andWelch’s t-test assessed
the differences between carrier pick-up rate and the percentage of and carrier
couples (both male and female partner carry a mutation for the same gene) in
each group. P-values <0.05 were considered significant.

RESULTS: Panel B detected a significantly higher proportion of carriers
than Panel A (Table). Panel B tested 216 diseases not covered by Panel A,
accounting for 495 carriers that would have been missed had Panel A been
used. Panel A, on the other hand, included 7 diseases not covered by Panel

B, accounting for 126 carriers that would have been missed (Table). The car-
rier couple rate for Panel A was 1.6% while Panel B identified significantly
larger portion of carrier couples (3.1%, p¼0.021; Table).
CONCLUSIONS: 1. Tripling the number of the genes tested doubles the

percentage of carrier couples identified (3.1% vs. 1.6%)
2. Increasing the number of carrier couples among fertility patients should

result in adding PGD to their regimen.
3. Most carrier couples are still not diagnosed prior to having an affected

child. Primary care physicians and Ob/Gyn’s should avail their patients to
ECS in order to prevent unexpected genetic calamities in the offspring.
4. Further expansion of ECS is bound to accelerate discovery of new car-

rier couples, ultimately promising to reduce the incidence of genetic diseases
through PGD.
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RECIPIENTS’ PERSPECTIVES REGARDING
EXPANDED CARRIER SCREENING OF GAMETE
DONORS. E. Jackson,a J. Edwards,a A. Besser,b

L. J. Isley.c aUniversity of South Carolina School of Medicine,
Columbia, SC; bNYU Langone Fertility Center, New York, NY; cCounsyl,
Los Angeles, CA.

OBJECTIVE: This study explored the perspectives of intended parents
regarding genetic carrier screening of a gamete donor. The main goal of
this study was to determine how much genetic carrier screening information
a recipient would prefer to receive about potential donors. The study also
aimed to identify factors that potentially influence a recipient’s choice of
donor based on genetic screening results.
DESIGN: Cross-sectional study.
MATERIALS AND METHODS: An online questionnaire was developed

to assess intended parents’ preferences regarding expanded carrier screening
(ECS) of their donors. Participants were recruited from various online sup-
port groups and were eligible if they had previously utilized or were currently
utilizing donor gametes. A total of 58 usable responses were collected and
reflect insight into the perspectives of intended parents regarding which fac-
tors associated with genetic carrier screening influence their choice of donor.
The questionnaire consisted of demographic questions, general questions
about carrier screening, a genetics knowledge quiz, and questions about hy-
pothetical scenarios in which a donor was a carrier for one of four distinct
conditions: hemochromatosis, Usher syndrome, Bardet-Biedl syndrome,
and GRACILE syndrome. Quantitative questions were analyzed using
descriptive statistics and independent t-tests. Qualitative analysis of open-
ended responses was performed using grounded theory methods.

Comparison of Mutations Included on Different ECS Panels

# shared mutations Carriers # additional mutations Additional Carriers p-value

Ashkenazi Jewish Diseases (gene) 30 A: 119
B: 101

A: 4
B: 113

A: 9
B: 4

0.35

Cystic Fibrosis
(CFTR)

90 A: 133
B: 104

A: 8
B: 60

A: 2B: 9 0.36

SmithLemliOpitzSyndrome
(DHCR7)

13 A: 54
B: 58

A: 0
B: 37

A: 0
B: 2

0.79

Nonsyndromic Hearing Loss and Deafness
(GJB2)

7 A: 72
B: 73

A: 0
B: 22

A: 0
B: 70

<0.0001

Alpha1AntitrypsinDeficiency
(SERPINA1)

1 A: 66
B: 33

A: 0
B: 3

A: 0
B: 13

0.022

Familial Mediterranean Fever
(MEFV)

4 A: 58
B: 48

A: 0
B: 8

A: 0
B: 62

<0.0001

Comparison of Carrier Rates for Two ECS Panels

Panel A Panel B p-value

Panel Size 102 314 N/A
N 4278 3521 N/A
# Carriers (%) 1252 (29.3%) 1534 (43.6%) <0.0001
# Missed Carriers by

Other Panel
126 493 N/A

# Carrier Couples (%) 15 (1.6%) 38 (3.1%) 0.021
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RESULTS: The majority of women (91.4%, 53/58) opted for ECS of their
potential gamete donor, preferred over traditional ethnicity- or family his-
tory-based screening. Participants were comfortable proceeding with a donor
with the knowledge that he/shewas a carrier for a mild genetic condition (he-
mochromatosis, 83.3%). Fewer respondents were comfortable proceeding
with a donor who was a carrier for a more severe condition (Usher, 37.0%;
BBS, 39.1%; GRACILE, 39.1%).

CONCLUSIONS: Intended parents prefer ECS for their donors over tradi-
tional ethnicity- or family history-based screening. Participants were uncomfort-
ablewith adonorwho is a carrier for severe, life- limiting conditions, regardless of
statistical risk. Expanded carrier screening is desired and could be beneficial for
use in gamete donation; however, given the overall discomfort with identification
of positive carrier status, ECSwould significantly alter clinical decisionmaking in
these settings. Increased genetic education of recipients on the implications of
ECS carrier results is indicated, and access to genetic counseling services may
be indicated for optimal implementation.
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THE RISK IS NEVER ZERO: EXPERIENCEWITH RARE
RECESSIVE DISEASE DIAGNOSIS IN THE ERA OF
EXPANDED CARRIER SCREENING. K. Baldwin.
Genetics, California Cryobank, Los Angeles, CA.

OBJECTIVE: Expanded carrier screening (ECS) was launched in 2008
and involves testing for significantly more recessively inherited disorders
than are recommended by professional guidelines. Several laboratories
have since developed large ECS disease panels. The differences in the num-
ber of diseases or genes evaluated, and the methodologies used, are known to
vary among these panels, which presents challenges for reproductive risk
counseling. Here we document our experience with rare recessive disease di-
agnoses in donor-conceived offspring to detail additional ECS counseling
considerations.

DESIGN: At California Cryobank, all reports of medical issues in fetuses
or offspring conceived using donor sperm are documented in an Adverse
Outcome Report (AOR) and investigated to assess the etiology and risks to
other offspring, the donor and his family. If a diagnosis is attributed to a ge-
netic mutation from the donor, distribution of the donor’s specimens is
restricted and relevant individuals are informed.

MATERIALSANDMETHODS: AORs received between January 2010
and April 2017 were reviewed to identify all offspring diagnosed with
recessively inherited disorders. Cases were further evaluated to deter-
mine which diagnoses could have been detected by currently available
ECS panels.

RESULTS: Six donors were identified as carriers or presumed carriers for
recessively inherited disorders based on diagnoses or tests performed on
donor-conceived individuals. Carrier screening for each of these conditions
is not known to be available on any major ECS panel (Table 1).

CONCLUSIONS: Pre-test risk counseling may help to manage patient ex-
pectations while planning a pregnancy and assist in the decision-making pro-
cess for screening prior to, during, and after a pregnancy. In particular,
providers should be cautious in informing their patients that ECS involves
carrier screening for ‘‘all of the most common’’ or ‘‘most severe’’ recessively
inherited disorders. For example, Friedrich’s ataxia has a carrier frequency in
the general population of 1/60-1/100[1]. This is a higher carrier frequency
than many of the diseases included on ECS panels that have carrier fre-
quencies of less than 1/500. Carrier screening has evolved and improved
greatly over the past several decades; however, there is still a background
risk for every pregnancy to be affected with a recessively inherited disorder
regardless of the carrier screening that was performed on one or both repro-
ductive partners. Addressing the other conditions and background risks that
ECS cannot reduce is particularly important for patients using gamete donors
since additional screening may not be readily available.

[1] GeneReviews. 2014.
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TROPHECTODERM BIOPSY FOR PREIMPLANTATION
GENETICTESTING (PGT) FORSICKLECELLANEMIA:
SUCCESSFUL OUTCOME IN A DEVELOPING
COUNTRY. O. A. Ashiru,a R. Ogbeche,b D. M. Oladimeji,b

E. Iloabachie,b O. Osumah.c aIVF Unit, REI, Ikeja, Nigeria; bIVF Unit, Medical
ART Center, Ikeja, Nigeria; cEmbryology, Medical ART Center, Ikeja, Nigeria.

OBJECTIVE: Preimplantation Genetic Testing (PGT) for sickle cell ane-
mia in Nigeria: cleavage stage versus blastocyst.
DESIGN: Retrospective Study.
MATERIALS AND METHODS: All patients undergoing In-vitro fertil-

ization (IVF) and PGT for sickle cell anemia from April 2011 to February
2017. Embryos were biopsied either on Day 3 (blastomere) (N¼18) or
Day 5/6 (trophectoderm) (N¼16 ). Laser pulses (ZILOS-tk Laser) perfo-
rating the zona pellucida were followed by either blastomere aspiration
from a Day 3 cleavage stage embryo or trophectoderm biospy from a Day
5/6 blastocyst. Embryos were vitrified awaiting subsequent thaw and transfer.
After excluding homozygous hemoglobin SS embryos, frequencies of posi-
tive hCG, clinical pregnancy, implantation rate and live birth rate were
compared between Day 3 cleavage stage embryos (Group A) versus day 5/
6 blastocysts (Group B).
RESULTS: Of the 34 patients undergoing IVF-PGT for sickle cell anemia,

embryos from 18 underwent Day 3 blastomere aspiration (Group A) whereas
embryos from 16 underwent Day 5/6 trophectoderm biopsies (Group B). The
mean patient age was 34.4 years for group A and 34.1 years for group B. A
total of 131 embryos were biopsied in group A and 106 in group B. Percent-
ages of unaffected embryos (i.e. HB AA and AS) in Groups A and B were
40.5% and 68.0%, respectively. Positive hCG rates were 7.7% versus 60%,
clinical pregnancy rates 7.7% versus 20%, implantation rates 3.7% versus
32.1% and live birth rates 3.7% versus 20%, respectively.
CONCLUSIONS: In this developing country, PGT using trophectoderm

biopsy for interrogating embryos at risk for sickle cell anemia proved supe-
rior to blastomere aspiration at the cleavage stage.
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DETERMINING THEODDSOF PREGNANCY IN BRCA
POSITIVE WOMEN UNDERGOING COMBINED PRE-
IMPLANTATION GENETIC DIAGNOSIS (PGD) AND
SCREENING. N. M. Sachdev,a S. M. Maxwell,b

A. Jordan,c R. Prates,d M. Konstantinidis,c F. Licciardi.e aObstetrics andGy-
necology, New York University Fertility Center, New York, NY; bOB/GYN,
New York University Fertility Center, New York, NY; cReprogenetics, Liv-
ingston, NJ; dMolecular, Reprogenetics, Livingston, FL; eOBGYN, New
York University Langone Medical Center, New York, NY.

OBJECTIVE: PGD for BRCA testing offers a viable option for those
women hoping to decrease disease in and increase survival of their children.
We set out to characterize the outcomes of patients undergoing PGD to test
for BRCA mutations along with PGS for aneuploidy assessment, and to
determine the odds of delivery per retrieval.
DESIGN: Retrospective Descriptive Series.
MATERIALS ANDMETHODS: All PGD cycles for the BRCA mutation

(both BRCA1 and BRCA2) performed at a reference genetics laboratory
were queried. Only cycles in which both PGS and PGD were performed
were included. All methodologies of PGD and PGS were included in the
analysis. Determination of delivery rate was based on an established live
birth rate of 65% per euploidic embryo.
RESULTS: 48 cycles resulted from the query and 42 cycles were included

in the analysis. Twenty nine cycles were PGD for BRCA1 and 13 for BRCA2.
The average maternal age was 33.29�4.27 (range 23-40) years with
6.76�4.29 (range 1-17) embryos for biopsy. The overall percentage of
affected embryos for BRCA mutations was 52.36%�20.37% of which
40.11% � 36.51% were found to be aneuploid. No unaffected euploid em-
bryos were available for transfer in 26.19% (n¼11) cases. When compared
by age, no statistical significance was found in the number of embryos for bi-
opsy, percent affected for BRCAmutation, the number of transferable (unaf-
fected and euploid) embryos available, or chance of live birth following a
single embryo transfer per cycle. The rate of aneuploid embryos in BRCA
patients appears consistent with previously published rates of age associated
aneuploidy(1). BRCA 1 and BRCA2 patients were independently analyzed,
showing no statistical difference in any parameters evaluated.
CONCLUSIONS: Combining PGD for BRCA and PGS for aneuploidy re-

duces the number of embryos available for transfer but allows for more

TABLE 1

Case Condition Gene

1 Friedreich’s Ataxia FXN
2 GMPPB-related Muscular Dystrophy GMPPB
3 Adenosine Monophosphate Deaminase 1 Deficiency AMPD1
4 Adenosine Deaminase 2 Deficiency CECR1
5 Nephronophthisis NPHP1
6 POMT1-related disorders POMT1
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specific selection of normals. Due to the rate of PGS/PGD normal being 14-
29% of embryos, some women may be faced with considering the transfer of
an effected male embryo. Patients undergoing embryo selection for BRCA
should be well-informed of the odds of finding a PGS/PGD normal embryo,
having no embryo to transfer, a male normal PGS carrier and pregnancy.

Reference:
1. Franasiak JM, Forman EJ, Hong KH, Werner MD, Upham KM, Treff NR
et al. The nature of aneuploidy with increasing age of the female partner: a
review of 15,169 consecutive trophectoderm biopsies evaluated with
comprehensive chromosomal screening. Fertil Steril 2014;101:656-63.e1.
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UNBALANCED TRANSLOCATION RATES IN PREIM-
PLANTATION EMBRYOS FROM COUPLES WITH
BALANCED ROBERTSONIAN TRANSLOCA-
TIONS. K. Merrion, J. E. Adsit, C. L. CHOU,
K. L. Howard, D. Kijacic, M. Kiehl. Natera, Inc., San Carlos, CA.

OBJECTIVE: Report the unbalanced translocation rate in a series of pre-
implantation embryos from couples with Robertsonian translocations.

DESIGN: Retrospective analysis of trophectoderm (TE) biopsy results.
MATERIALS AND METHODS: TE biopsy and parental samples were

sent to a single lab for translocation PGD with concurrent 24-chromosome
aneuploidy screening. Genotyping was performed using Illumina Cyto12
SNP microarrays with an informatics technique. Results were classified as
‘euploid’ for normal and/or balanced, ‘unbalanced’ if monosomy/trisomy
or uniparental disomy (UPD) for a chromosome involved in the parental
translocation was detected, or ‘sporadic aneuploid’ if other chromosomes
were abnormal.

RESULTS: Translocation PGD/PGS results were available for 85 couples
- 30 had repeat PGD cycles for a total of 127 IVF-PGD cycles with 633 em-
bryos tested. Mean maternal age was 34 years (range 24-44). Results were
obtained on 597 (94%) samples. Overall rates: euploid, 41.0%; unbalanced,
17.1%; unbalanced plus sporadic aneuploidy, 10.7%; sporadic aneuploidy,
31.2%. For maternal translocation carriers (mean maternal age 34.5 years),
61 cycles with 247 samples were tested with the following rates: euploid,
35.2%; unbalanced, 27.1%; unbalanced plus sporadic aneuploidy, 15.8%;
sporadic aneuploidy, 21.9%. For paternal translocation carriers (mean
maternal age 33.5 years), 66 cycles with 350 embryos were tested with the
following rates: euploid, 45.1%, unbalanced, 10%, unbalanced plus sporadic

aneuploidy, 7.1%; sporadic aneuploidy, 37.7%. Results by translocation type
are shown in Table 1.
CONCLUSIONS: The difference in rates of unbalanced translocations be-

tween male and female Robertsonian translocation carriers was statistically
significant (17.1% vs. 42.9%; p<0.05). However, there was no significant
difference in the total aneuploidy rates between male and female transloca-
tion carriers. Inclusion of parental genotype data provided additional diag-
nostic benefit by allowing detection of UPD, which for chromosomes 14
and 15 can result in abnormal phenotypes in liveborns. As risks for unbal-
anced translocations vary by gender of the Robertsonian translocation carrier
and the chromosomes involved,1 the data presented here are useful for coun-
seling patients with Robertsonian translocations who are considering the use
of IVF-PGD. However, the small sample size for certain translocations
should be taken into consideration for patient counseling.

Reference:
Gardner, R. J. McKinlay and Sutherland, Grant R. Chromosome Abnormal-
ities and Genetic Counseling. Oxford University Press; 3 edition (August 28,
2003). 235. Print.
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SHOULD PREIMPLANTATION GENETIC DIAGNOSIS
(PGD) BE ALWAYS COUPLED WITH PREIMPLANTA-
TION GENETIC SCREENING (PGS)? T. Singer,a

B. S. Abittan,b S. L. Bristow,c A. Hershlag.d aOb/Gyn, North-
well Health Fertility, Manhasset, NY; bHofstra Northwell School of Medi-
cine, Great Neck, NY; cNorthwell Health, Manhasset, NY; dHofstra
Northwell School of Medicine, Manhasset, NY.

OBJECTIVE: Given the high rate of expected aneuploidy, patients pre-
senting for PGD for single gene disorders (SGD) may also undergo PGS
on the same embryo biopsy. Do they stand to gain from it?
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: We reviewed all IVF cycles between

Sept 2014 - Mar 2017 where PGS was performed along with PGD for
SGDs. PGD for autosomal recessive (AR), autosomal dominant (AD), and
X-linked (XL) disorders were included. The study group included 62 IVF/
PGD/PGS cycles from 45 patients, totaling 388 embryos. All embryo
biopsies were analyzed by a single lab (Reprogenetics�). Chi-Square and
t-tests assessed relationships of age to aneuploidy and compared observed
frequencies of embryos abnormal by both PGD and PGS compared with

PGD/PGS Results for BRCA Mutations Stratified by Age Group

age BRCA pos (%)
Aneuploid

Embryos (%)
Aneuploid-BRCA
pos Embryos (%)

Female BRCA
pos embryos (%)

Male BRCApos
(Embryos (%)

Embryos for
transfer (%)

Chance of pregnancy
per retrieval + single
embryo transfer (%)

24-30(n¼10) 51.51�21.71 34.99�20.84 55.0�25.3 55.00�25.35 28.7�34.5 29.08�20.04 18.90�13.03
31-35(n¼21) 61.57�22.29 38.73�27.86 48.2�37.1 48.17�37.13 56.8�35.2 24.69�22.46 16.05�14.60
>35 (n¼11) 54.05�19.58 49.0�33.5 49.0�33.5 49.03�33.54 44.6�33.3 13.75�13.38 8.94�8.70
p 0.414 0.069 0.866 0.869 0.116 0.225 0.225

TABLE 1. TE results by translocation type. Mat ¼ maternal translocation. Pat ¼ paternal translocation.

Type of
translocation # of cycle

Mean maternal
age (years)

# of embryo
samples

Euploid
rate (%)

Unbalanced
rate (%)

Unbalanced plus sporadic
aneuploidy rate (%)

Sporadic aneuploidy
rate (%)

Mat 13;14 42 35.1 174 33.9 27.6 15.5 23.0
Mat 13;15 2 31.0 9 44.4 33.3 0.0 22.2
Mat 14;15 1 39.0 3 33.3 0.0 33.3 33.3
Mat 14;21 15 32.5 59 37.3 27.1 16.9 18.6
Mat 15;21 1 44.0 2 50.0 0.0 50.0 0.0
Pat 13;14 45 33.2 220 45.9 9.1 5.0 40.0
Pat 14;15 1 34.0 5 40.0 0.0 0.0 60.0
Pat 14;21 13 34.7 74 45.9 13.5 14.9 25.7
Pat 15;21 3 35.3 30 23.3 10.0 10.0 56.7
Pat 13;22 3 33.3 15 66.7 13.3 0.0 20.0
Pat 14;22 1 26.0 6 66.7 0.0 0.0 33.0
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PGD abnormalities alone. Wilson score calculated confidence intervals. P-
value <0.05 was considered significant.

RESULTS: Average age was 35 (standard deviation: 4.5yrs). Observed fre-
quencies of PGD outcomes (unaffected, affected, and carrier - AR/XL), indepen-
dent of age (p¼0.915), did not differ from expected frequencies for each type of
SGD (AR, p¼0.297; AD, p¼0.592; XL, p¼0.812). The total aneuploidy rate
was 44% (169/388), with slightly increased aneuploidy rates in younger ages,
and highest risk in the oldest age groups (Table). The percentage of usable embryos
after adding PGS was strongly related to age (p¼0.00047), with only 21% of em-
bryosavailable inpatients40-45yearsof age (40%reduction).Without theaddition
of PGS, there was a significant risk of transferring aneuploid embryos following
PGD. The lowest risk was among patients 30-34 years old (28%, CI: 20.42-
37.20), and the highest risk was in patients aged 40-45 (65%, CI: 47.91-78.51).

CONCLUSIONS: 1. The addition of PGS to PGD eliminates transfer of
aneuploidy embryos.

2. While adding PGS increases cost, it may pay off by improving the
chance to achieve a disease-free viable pregnancy.

3. For patients traumatized by having had an affected pregnancy or child,
eliminating aneuploidy is crucial.

4. Further prospective studies will shed further light on the benefit of add-
ing PGS to PGD.
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MAPPING ALLELE WITH RESOLVED CARRIER
STATE OF ROBERTSONIAN AND BALANCED TRANS-
LOCATION IN HUMAN PRE-IMPLANTATION
EMBRYOS. J. Xu,a S. Lu,b Y. Sun.a aReproductive Medical
Center, The First Affiliated Hospital of Zhengzhou University, Zhengzhou,
China; bYikon Genomics Company, Ltd, Shanghai, China.

OBJECTIVE: Chromosome abnormalities, such as balanced translocation
(BT),RobertsonianTranslocations (RT), inversion and deletions are common
chromosomal diseases that cause birth defects and infertility, Preimplanta-
tion genetic diagnosis (PGD) using comprehensive chromosome screening
(CCS) of in-vitro fertilized (IVF) embryos enables embryo selection with
balanced chromosomal ploidy, but is normally unable to resolve the translo-
cation carrier state. Herewe report a newmethod namedMappingAllelewith
Resolved Carrier State (MaReCs) that enables chromosomal ploidy
screening and resolution of translocation carrier state in the same embryo.

DESIGN: In this study,a validation and a pilot clinical study were performed
using embryos from those underwent IVF-PGD treatment in ReproductiveMed-
ical Center, The First Affiliated Hospital of Zhengzhou University.

MATERIALS AND METHODS: The workflow of MaReCs protocol:
First, MALBAC based WGAwas applied to the biopsy sample of each em-
bryo and followed by an NGS-based CCS assay. The position of the translo-
cation breakpoint was identified by the CCS data of the reference embryos.
By linkage analysis applied to the reference embryos using SNP, the haplo-
type linked to the abnormal and normal allele in the parental BT carrier was
identified respectively.

RESULTS: We performed MaReCs on 108 embryosfrom 16 BT/RT car-
riers, and 13 out of the 16 patients had at least one ploidy-non-carrier embryo.
We have confirmed the accuracy of carrier state detection with amniotic fluid
karyotyping on seven cases and we have obtained one live-birth thus far.

CONCLUSIONS: MaReCs enables selection of the translocation-free em-
bryo from patients carrying chromosomal translocations, which may eventu-
ally contribute to reduce the incidence of BT/RT propagation in the human
population.

References:
1. Thornhill AR, et al. (2005) ESHRE PGD Consortium ’Best practice

guidelines for clinical preimplantation genetic diagnosis (PGD) and
preimplantation genetic screening (PGS)’. Hum Reprod 20(1):35-48.
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PREIMPLANTATION GENETIC DIAGNOSIS (PGD) FOR
BORDERLINE INDICATIONS INCLUDING HUMAN
LEUKOCYTE ANTIGENS (HLA) MATCHING, CANCER
PREDISPOSITION, CARDIAC DISEASE AND THEIR
PROPORTION IN OVERALL PGD CASES FOR SINGLE GENE
DISORDERS. D. S. Baxi, A. Kuliev, T. Pakhalchuk, M. Prokhorovich,
S. Rechitsky. Reproductive Genetic Innovations, Northbrook, IL.

OBJECTIVE: Since the introduction of PGD in the early 1990s, the indi-
cations for PGD have expanded greatly. Initially PGDwas mainly performed
for childhood-onset genetic conditions, with clearly defined penetrance,
severity and disease phenotypes. In recent years there are more requests
for conditions which can be considered borderline.
DESIGN: Review of over 16,000 PGD cases to identify the borderline in-

dications.
MATERIALS AND METHODS: This study evaluates the proportion of

borderline indications for PGD in over 16,000 cases at one reference lab,
5037 of which were forMendelian disorders. Borderline indications included
HLA matching, cancer predisposition conditions as well as cardiac genetic
conditions.
RESULTS: Of the 486 conditions tested for, we identified 51 cycles for

cardiac conditions, 442 cycles for HLA matching and 549 cycles for cancer
predisposition genes. Combined, these 1,042 cycles represent 20.7% of the
overall single gene cases performed at one reference lab. The most common
cardiac genetic condition was Dilated Cardiomyopathy (DCM), with over 30
causative genes, as well as Hypertrophic Cardiomyopathy (HCM) which has
over 16 causative genes. HLAmatching was requested in combination with a
single gene condition in 73.3% (324/442) of cases, with or without PGD for
Aneuploidy (PGD-A). The remaining 26.7% (118/442) HLA-only cases

Summary of PGD and PGS Testing Results for Embryos Stratified by Maternal Age

Age group
Number of

embryos tested
Aneuploidy
Rate (%)

Usable embryos
following

PGD alone (%)

Usable embryos
following

PGD+PGS (%)

% of embryos that would
have been transferred aneuploid

without PGS (CI)

25-29 43 49 67 35 48% (31.39-65.57)
30-34 171 31 62 44 28% (20.42-37.20)
35-39 118 53 63 30 49% (38.33-60.40)
40-45 56 72 61 21 65% (47.91-78.51)
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were performed with or without PGD-A. Sixteen cancer predisposition syn-
dromes have been tested for so far, with BRCA1 and BRCA2 accounting for
more than a quarter of the cases (27.1%; 149/549). The number of cases for
cancer predisposition syndromes has increased steadily since 1999, when the
world’s first PGD case was performed in this reference lab.

CONCLUSIONS: Referrals for PGD are becoming increasingly complex
as genetic testing technologies improve and identify variants in newly iden-
tified genes. Many of these new genes have genetic heterogeneity, variable
severity and penetrance and adult onset. In the increase in uptake of genetic
testing for cancer predisposition conditions as well as cardiac genetic condi-
tions have correlated steadily with the need for PGD for these conditions.
Constant review of medical literature and necessity is required to keep up
with the ever changing landscape of genomic knowledge. Genetic counseling
is highly recommended for each case with a borderline indication.

P-422 Wednesday, November 1, 2017

VALIDATION OFA NOVEL COPY NUMBER VARIANT
DETECTION ALGORITHM FOR CFTR FROM TAR-
GETED NEXT GENERATION SEQUENCING
DATA. K. Kosheleva,a N. E. Faulkner,a K. Robinson,b

M. A. Umbarger.c aGood Start Genetics, Cambridge, MA; bGood Start
Genetics, Inc., Cambridge, MA; cResearch and Development, Good Start
Genetics, Cambridge, MA.

OBJECTIVE: Cystic fibrosis (CF) is a severe, recessive disorder resulting
from the inheritance of two null copies of the cystic fibrosis transmembrane
conductance regulator (CFTR) gene. While most causative mutations for CF
are single nucleotide variants, insertions, and deletions, it is estimated that
CFTR copy number variants (CNVs) represent about 1-2% of pathogenic muta-
tions underlyingCF.Here, we outline the validation of a new strategy for utilizing
targeted NGS data to call copy number variants in the CFTR gene.

DESIGN: Technology development and analytical validation.
MATERIALS AND METHODS: We have developed a read-count based

CNV calling algorithm to detect deletions and duplications in the CFTR
gene at single-exon resolution. The algorithm employs a log odds ratio sta-
tistic derived from the number of reads mapping to each exon, which are first
corrected for batch-, sample- and exon-specific sources of variability, to
assess the relative probability of different copy number states. To evaluate
the performance of the method, we estimated specificity and sensitivity by
applying our algorithm to a panel of 25,203 patient DNA samples. This panel
included 16 samples identified as containing CFTR CNVs via genotyping or
multiplex ligation dependent probe amplification, as well as 140 cell-line-
derived controls carrying a deletion of CFTR exons 2 and 3. Next, to evaluate
sensitivity across a broader array of CNV sizes and positions, we simulated
single- and multi-exon duplications and deletions of varying lengths and as-
sessed the rate at which these simulated CNVs were called via our analysis
methodology.

RESULTS: Our method correctly identified all 156 samples known to
contain CNVs. Among the remaining 25,187 samples, we estimated a sam-
ple-level specificity of 99.85% +/- 0.05% and, using simulation data, an
average sensitivity of 99.998% +/- 0.001% for deletions (100% whole-
gene; 99.988% single-exon) and 99.978% +/- 0.001% for duplications
(99.98% whole-gene; 99.97% single-exon). Of note, these statistics include
the historically challenging paralogous region of exon 10 (99.97% single-
exon sensitivity).

CONCLUSIONS: We have developed and validated a CNV calling algo-
rithm that is able to detect single exon to whole gene deletions and duplica-
tions at high sensitivity and specificity, thereby further enhancing the clinical
sensitivity of our NGS-based CF carrier screening test.

Supported by: Good Start Genetics, Inc.
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IDENTIFICATION OF POLYPLOID EMBRYOS USING
A TARGETED NGS-BASED PREIMPLANTATION GE-
NETIC SCREENING ASSAY. M. Zhu, D. Neitzel,
M. A. Umbarger, K. Robinson, N. E. Faulkner. Good Start Ge-
netics, Inc., Cambridge, MA.

OBJECTIVE: To report our clinical experience with embryos identified as
polyploid via abnormal sex chromosome ratios.

DESIGN: Polyploid embryos contain more than two sets (n) of chromo-
somes (e.g. triploid (3n) and tetraploid (4n)) and often miscarry. Those
that survive to term typically only live a few days. Triploidy accounts for

�1% of all conceptions and�10% ofmiscarriages. Tetraploidy is rare. Types
of triploidy include digynic fertilization (2 of 3 sets maternally derived;
diploid ovum) or diandric (2 of 3 sets paternally derived; diploid sperm or
fertilization by 2 sperms (dispermy)). Most PGS technologies cannot reliably
detect all types of polyploidy, but can detect embryos with unbalanced sex
chromosome ratios (69,XXY; 69,XYY; some forms of tetraploidy). Here,
we characterize the types of polyploidy detected.
MATERIALS AND METHODS: Trophectoderm biopsies from >30,000

embryos were analyzed using a targeted NGS-based assay. Utilizing chromo-
some copy number calls for autosomes and sex chromosomes, we identified
embryos expected to be polyploid. Using NGS single nucleotide polymor-
phism (SNP) information, we confirmed the polyploidy calls and stratified
the data by oocyte age, clinical indication, and fertilization type.
RESULTS: We identified 203 likely polyploid embryos based on unbal-

anced sex chromosome ratios;<1% of tested embryos. Likely polyploid em-
bryos were seen in all age groups between 23-45 (ranging from 0.2-1.5%)
and did not increase with maternal age. Of interest, 6 patient cycles had
more than one polyploid embryo, 2 of which were egg donor cycles. A subset
of the likely polyploid embryos were studied using NGS-based SNP analysis
and, for embryos with enough informative SNPs, 74% were confirmed as
polyploid based on allelic ratios.Of the 127 confirmed polyploid embryos,
the majority were triploid (119) and eight were tetraploid. Consistent with
previous reports, most triploid embryos were XXY (117) vs XYY (2). All tet-
raploids were XXXY (8). About half of all polyploidy embryos had another
chromosome abnormality. Of the polyploid embryos where fertilization type
was known, 81.3% had undergone ICSI meaning dispermy can be ruled out.
CONCLUSIONS: Identifying embryos with the greatest chance of im-

plantation and live birth is vital to improve IVF success rates. Detection of
polyploid embryos is essential to decreasing miscarriage rates in PGS-
derived pregnancies. In this dataset, the incidence of polyploidy did not
correlate with patient age or fertilization type. Given the technical limitations
of many PGS assays, some forms of polyploidy go undiagnosed (69,XXX;
92,XXXX; 92,XXYY); however, forms with skewed sex chromosome ratios
are likely picked up and diagnosed as aneuploid. Here we use a combination
of sex chromosome ratios and targeted NGS-based SNP analysis to confirm
the presence of 69,XXY, 69,XYYand 92,XXXY in a subset of samples. This
technology can be validated to detect other types of currently undetectable
polyploidy, increasing the accuracy of NGS-PGS.
Supported by: This study was funded by Good Start Genetics, Inc.
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A COMPARISON OF PREIMPLANTATION GENETIC
TESTING (PGT) PLATFORMS: TARGETED NEXT GEN-
ERATIONSEQUENCING (NGS)RESULTS INCOMPARA-
BLE CLINICAL OUTCOMES DESPITE IDENTIFYING
FEWER SUITABLE EMBRYOS FOR TRANSFER. L. Sekhon,a

J. L. Feuerstein,a J. A. Lee,a E. Flisser,a A. B. Copperman,b L. Grunfeld.a aRe-
productive Medicine Associates of New York, New York, NY; bObstetrics and
Gynecology, RMANY-Mount Sinai, New York, NY.

OBJECTIVE: Targeted NGS provides high-throughput, enhanced detec-
tion of whole and partial chromosomal abnormalities and mosaicism. Due
to its recent introduction, no study has compared the rate at which NGS
and older platforms identify embryos to be aneuploid and/or mosaic, and
whether the choice of platform influences the likelihood of implantation.
This study compared three PGT platforms (array comparative genomic hy-
bridization (aCGH), quantitative polymerase chain reaction (qPCR), and tar-
geted NGS) to determine whether the increased resolution of NGS impacted
the rate of usable embryos and the implantation potential following transfer
of screened embryos.
DESIGN: Retrospective.
MATERIALS AND METHODS: The study included freeze-all autolo-

gous IVF cycles with aneuploidy screening by targeted NGS, qPCR and
aCGH from 2012 to 2017. Patients with R1 euploid embryo available for
single, euploid, frozen embryo transfer (FET) were included. Donor oocyte
IVF cycles and translocation carriers were excluded. Trophectoderm cells
from blastocyst biopsy underwent aneuploidy screening. The proportions
of embryos deemed suitable for transfer (euploid, not mosaic) were
compared according to platform. FET outcomes were compared according
to the platform used. Chi-square test, binary and linear logistic regression
analysis were used.
RESULTS: A total of 1678 patients had blastocysts (n¼9271) screened by

NGS (n¼315), qPCR (n¼1256) and aCGH (n¼105). Regardless of age, there
were less ‘normal’ embryos available for transfer after NGS compared with
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PCR (<38 yrs: 60.2% vs. 68.1%, p<0.0001; R38 yrs: 41.4% vs. 47.0%,
p¼0.02) and aCGH (<38 yrs: 60.2% vs. 65.4%, p¼0.04; R38 yrs: 41.4%
vs. 49.6%, p¼0.08). Clinical outcomes were similar among all platforms (Ta-
ble 1). Controlling for age, BMI, endometrial thickness and biopsy day, the
odds of implantation (x2¼0.5, p¼0.9), ongoing pregnancy (x2¼0.3, p¼0.97)
and biochemical (x2¼2.3, p¼0.5) and clinical pregnancy loss (x2¼1.5,
p¼0.7) were not modified by the platform used.

CONCLUSIONS:While NGS identified embryos as abnormal (unsuitable
for transfer) more frequently than aCGH and PCR, this increased stringency
did not impact clinical outcome in patients with R1 euploid embryo avail-
able for transfer. This is the first large study to compare clinical outcomes
among the three currently available PGT platforms. Future studies including
patients who are left with no ‘normal’ embryos available for subsequent
transfer are necessary to quantify the clinical impact of the improved resolu-
tion of NGS on patient outcome.
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DOES THE NUMBER OF TROPHECTODERM CELLS
ANALYZED BY TARGETED NEXT GENERATION
SEQUENCING CORRELATE WITH THE INCIDENCE
OF ANEUPLOID, MOSAIC OR INDETERMINATE
RESULTS. L. Sekhon,a T. G. Nazem,a J. A. Lee,a N. Copperman,a

C. Briton-Jones,a T. Mukherjee,a A. B. Copperman.b aReproductive Medi-
cine Associates of New York, New York, NY; bObstetrics and Gynecology,
RMANY-Mount Sinai, New York, NY.

OBJECTIVE: Trophectoderm cells extruded from the expanding blasto-
cyst provide meaningful genetic information regarding reproductive compe-
tence. The number of cells removed at biopsy may be a function of the
number of cells present in a dividing blastocyst, and a surrogate marker for
embryo quality. We hypothesized that the number of trophectoderm cells
identified in a biopsy sample could predict blastocyst quality and that the
number of biopsied cells could be a marker of test performance. This study
sought to evaluate whether the number of cells obtained at biopsy is corre-
lated with the preimplantation testing (PGT) result.

DESIGN: Retrospective study
MATERIALS AND METHODS: The study included women that under-

went IVF with PGT from February 2016 to April 2017. Embryos were
cultured to expanded blastocyst stage and underwent trophectoderm biopsy
on day 5 to day 6 of embryo development. A qualitative assessment of the
number of trophectoderm cells removed was made by the embryologist per-
forming the biopsy. Aneuploidy screening by targeted NGS was performed.
The odds of aneuploidy, mosaicism, limited amplification and indeterminate
results in association with the number of trophectoderm cells removed for bi-
opsy was determined. ANOVA, Chi square, and linear and binary logistic
regression were used for analysis.

RESULTS: A total of 1799 blastocysts were biopsied for PGT, with a total
of 3 to 10 trophectoderm cells removed.When stratified by the number of tro-
phectoderm cells biopsied, the patients had significantly different mean ages
(p¼0.01), with a trend toward more advanced mean age in the cohort with
fewer trophectoderm cells biopsied. However, maternal age was not signifi-
cantly associated with the number of cells removed at biopsy (b¼ -0.00167
p¼0.8). The odds of aneuploidy increased significantly with advanced
maternal age (OR 1.2 [95% CI 1.14-1.20], p<0.0001). Controlling for age,
the number of biopsied cells did not impact the odds of an embryo being de-
tected as aneuploid (OR 0.97 [95% CI 0.89-1.07], p¼0.5), mosaic (OR 1.08
[95% CI 0.61-1.93], p¼0.8), having limited/failed amplification (OR 0.69
[95% CI 0.34-1.43], p¼0.3) or indeterminate results (OR 1.06 [95% CI
0.64-1.77], p¼0.8).

CONCLUSIONS: There was no significant correlation between the total
number of biopsied trophectoderm cells and likelihood of detecting blasto-
cyst aneuploidy. Furthermore, the ability of NGS to yield definitive results
for aneuploidy screening was not hindered, even when as few as 3 trophec-
toderm cells were sampled. These results are reassuring regarding the perfor-

mance of targeted NGS for PGT, as the number of trophectoderm cells
obtained during biopsy may vary widely depending on the number of cells
available for sampling in embryos of varying quality and developmental
stage. With continued advancements to NGS technology, PGT may progress
towards reliable single-cell DNA extraction and ploidy analysis.
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TARGETED NEXT GENERATION SEQUENCING-
BASED PGS CAN ENABLE DETECTION OF UNIPA-
RENTAL ISODISOMY, FAMILIAL RELATIONSHIPS,
AND POLYPLOIDY. M. A. Umbarger,a E. Boyden,b

N. E. Faulkner,b M. Zhu,c K. Robinson,c D. Neitzel,b G. J. Porreca.b aRe-
search and Development, Good Start Genetics, Cambridge, MA; bGood Start
Genetics, Cambridge, MA; cGood Start Genetics, Inc., Cambridge, MA.

OBJECTIVE: We have previously validated the FAST-SeqS technology
for targeted next generation DNA sequencing-based detection of full chro-
mosome and segmental aneuploidy in human embryos[1-2]. While not lever-
aged in those validations, we observed that the loci captured by FAST-SeqS
include thousands of polymorphic sites. The relative representation of alleles
at such sites can be used to derive information beyond segmental and full
chromosome aneuploidy. Here, we assessed the feasibility of using single
nucleotide polymorphism (SNP) information captured by FAST-SeqS to
detect uniparental isodisomy (UPD), familial relationships among samples,
and polyploidy.
DESIGN: Technology development and feasibility assessment.
MATERIALS AND METHODS: First, to evaluate whether FAST-SeqS

can detect UPDwe ran cell line-derived samples containing isodisomic chro-
mosomes through FAST-SeqS and assessed whether the captured SNP geno-
types were consistent with the expected UPD. Next, to determine if FAST-
SeqS can recapitulate expected familial relationships, samples from a 17-
member multi-generation family were tested in replicate, the per-sample
SNP genotypes were clustered, and the resulting dendogram was compared
to the expected family tree. Finally, utilizing FAST-SeqS data for 200 embryo
biopsies for which sex and autosome chromosome copy number calls were
consistent with polyploidy (69,XXY; 69,XYY; 92,XXXY), we assessed the
degree to which the observed allele fraction distributions at polymorphic
loci supported such karyotypes.
RESULTS: We observed an abnormally low frequency (1.2% vs 62% for

control samples) of heterozygous SNP calls within isodisomic chromosomes,
providing a clear metric that could be utilized to call UPD. Similarly, clus-
tering of familial samples based upon their FAST-SeqS-derived SNP geno-
types accurately recapitulated the expected family tree. Finally, we found
that for the majority (74.2%) of high quality embryo-biopsy samples for
which sex chromosome copy number calls were consistent with polyploidy,
the observed allele fraction distributions displayed characteristic multi-
modal patterns that could readily be identified using an automated kernel
fitting and peak finding strategy.
CONCLUSIONS: Collectively, our studies illustrate the feasibility of

leveraging embryo-derived SNP information captured by FAST-SeqS to
detect UPD, familial relationships among samples, and polyploidy, likely
extending to karyotypes that are not currently detectable with most NGS-
based technologies, including whole genome-amplified low-pass
sequencing.
References:
1. Gole, J. et al. Analytical validation of a novel next-generation

sequencing based preimplantation genetic screening technology.
Fertility and Sterility, Volume 105, Issue 2, e25.

2. Umbarger, MA et al. Accurate detection of segmental aneuploidy in
preimplantation genetic screening using targeted next-generation
DNA sequencing. Fertility and Sterility, Volume 106, Issue 3, e152.

Supported by:Authors are employees of and thework was funded byGood
Start Genetics.

TABLE 1. Clinical Outcomes After Single, Euploid FETs by PGT Platform

NGS qPCR aCGH P value

Implantation Rate 60.4% (226/374) 59.5% (953/1601) 57.4% (85/148) NS
Ongoing pregnancy rate 54.8% (205/374) 55.4% (887/1601) 54.1% (80/148) NS
Biochemical pregnancy loss rate 11.0% (41/374) 12.7% (203/1601) 16.9% (25/148) NS
Clinical pregnancy loss rate 9.9% (37/374) 9.5% (152/1601) 6.1% (9/148) NS
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INCREASED IMPLANTATION RATES WITH TAR-
GETED NEXT GENERATION SEQUENCING (TNGS)
COMPARED TO QPCR-BASED COMPREHENSIVE
CHROMOSOME SCREENING. D. Marin,a,b L. Sun,c

R. T. Scott, Jr.,a,b N. Treff.a,b aIVI/RMA, Basking Ridge, NJ; bThomas Jef-
ferson University, Philadelphia, PA; cFoundation for Embryonic Compe-
tence, Basking Ridge, NJ.

OBJECTIVE: NGS-based technologies for comprehensive chromosome
screening (CCS) are progressively displacing other platforms due to higher
sensitivity for additional chromosomal abnormalities and lower cost per sam-
ple. This study aims to compare the clinical performance between a tNGS
and a qPCR-based CCS platform after frozen single embryo transfers (SET).

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: A validated tNGS platform for CCS

(NexCCS) was clinically implemented in August of 2016 at an IVF center
where CCS was routinely performed with a qPCR-based platform (Se-
lectCCS). All frozen SETs performed between August 2016 and February
2017 were included in the study. SETs of euploid embryos were divided
into qPCR and tNGS based on which platform was used for the analysis.
For comparison, a third group without genetic screening (no CCS) was
also evaluated. Sustained implantation rates (ongoing gestation after 8
weeks) and oocyte age were compared between all 3 groups. Relative risk
(RR) was calculated for group comparison.

RESULTS: 1279 frozen SETs were included in the analysis, fromwhich 538
were in the tNGS group, 420 in qPCR and 321 in no CCS. Maternal age was
significantly lower in the no CCS group (Table 1). The sustained implantation
rate was considerably higher when selection was done with tNGS compared
to qPCR-based CCS (RR: 1.13, CI 95%1.02-1.25). Moreover, compared to
SETs without genetic screening, SETs of euploid blastocysts resulted in signif-
icantly higher implantation rates, either after tNGS (RR: 1.39, CI 95% 1.23-
1.59) or qPCR-based CCS analysis (RR: 1.56, CI 95% 1.08-1.42) (Table 1).

CONCLUSIONS: TNGS-based CCS outperforms qPCR in terms of sus-
tained implantation after SET of euploid blastocysts. By analyzing more
loci for each chromosome tNGS may detect more abnormalities such as
segmental aneuploidy and mosaicism, providing improved criteria for selec-
tion of embryos with higher reproductive potential. In addition, SETs with
either CCS platform resulted in significantly higher sustained implantation
than when no CCS was performed despite having a significantly higher
maternal age.
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PGS/NGS LINKS MITOTIC COMPLEX MOSAIC EM-
BRYO DIAGNOSIS WITH CHROMOSOMAL ANEU-
PLOIDY WHEN COMPARING PHYSICIANS USING
THE SAME IVF LABORATORY. L. W. Sundheimer,a

A. L. Akopians,b,c Z. Al-Safi,a M. W. Surrey,b,c H. Danzer,b,c

S. Ghadir,b,c W. Chang,b,c C. J. Alexander,b,c J. Barritt.c,b aDivision of
REI, Department of OB/GYN, University of California Los Angeles, Los
Angeles, CA; bSouthern California Reproductive Center, Beverly Hills,
CA; cART Reproductive, Beverly Hills, CA.

OBJECTIVE: To assess whether rates of mosaic (MOS) embryos signifi-
cantly vary or are linked across 5 physicians using a single IVF laboratory.

DESIGN: Retrospective data analysis from a large, private fertility clinic.
MATERIALS ANDMETHODS: Preimplantation genetic screening (PGS)

reports from blastocysts biopsied on days 5, 6 or 7 and subjected to next gen-
eration sequencing (NGS) at a single genetic testing laboratory (Reprogenetics,
CA) were analyzed from 1/1-12/31, 2016. Rates of normal euploid, simple
abnormal (aneuploidy of 1-2 chromosomes), simpleMOS (1-2 chromosomes),
complex abnormal (>2 chromosomes), and complexMOS (>2 chromosomes)

embryos were assessed. Rates were analyzed across 5 physicians using Chi-
squared, student t tests, and Pearson’s coefficient.
RESULTS: 3,908 embryos were analyzed from patients of average ages

34.2 - 38.0 years. Of these embryos, 1,552 (39.7%) were normal, 1,112
(28.5%) simple abnormal, 429 (11%) complex abnormal, 657 (16.8%) sim-
ple MOS, and 158 (4%) complex MOS. Age did not correlate with MOS rate
(r¼-0.02, n¼5, p ¼0.97). For results by individual physician, see Table 1.
The number of abnormal embryos correlated with the number of complex

MOS embryos (r¼0.96, n¼5, p¼0.0086). Comparing across 5 physicians,
the rate of all MOS embryos (simple MOS + complex MOS) was signifi-
cantly different between each physician (p<0.05). The rate of normal euploid
embryos also significantly differed among physicians (p<0.05), but the
euploid rate did not correlate in a linked pattern with MOS (simple MOS:
r¼0.62, n¼5, p¼0.27; all MOS: r¼0.81, n¼ 5, p¼0.10).
CONCLUSIONS: To our knowledge, this is the first study to show a dif-

ference in normal euploid and MOS rates of biopsied embryos when
comparing different physicians from the same group practice using the
same IVF laboratory. As all laboratory treatments and conditions are con-
stant, this suggests that individual physician practice patterns may influence
PGS results. Additionally, we demonstrate a correlation between meiotic
aneuploidy errors and mitotic complex MOS embryos.

TABLE 1. PGS Summary by Physician (*p < 0.05)

Physician A B C D E

Average Patient Age (years) 34.2 37.4 36.6 38.0 35.9
% Normal Euploid* 44.7 37.7 37.1 42.3 40.2
% Simple Abnormal 23.5 29.6 29.5 24.8 29.5
% Simple Mosaic 18.5 16.8 16.0 18.5 14.5
% Complex Abnormal 9.0 13.3 14.0 9.2 11.1
% Complex Mosaic* 4.2 2.6 3.4 5.4 4.8
% All Mosaic (Simple + Complex)* 22.8 19.4 19.4 23.9 19.2
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PREVALENCE OF SEGMENTAL CHROMOSOME AB-
NORMALITIES INNEXTGENERATIONSEQEUENCING
(NGS) BASED 24-CHROMOSOME PREIMPLANTATION
ANEUPLOIDY TESTING (PGD-A). S. I. Maithripala,a

S. Rechitsky,a S. Lerner,a T. Pakhalchuk,b M. Prokhorovich,c G. San Ramon,d

R. Gershman,a E. Bond,a A. Kuliev.e aReproductiveGenetic Innovations, North-
brook, IL; bMolecular, Wilmette, IL; cRGI, Northbrook, IL; dMolecular Biolo-
gist, Northbrook, IL; eReproductive Genetics Institute, Northbrook, IL.

OBJECTIVE: To evaluate the prevalence of segmental chromosome ab-
normalities in one large experience of NGS based PGD-A.
DESIGN: Retrospective Study.
MATERIALS ANDMETHODS: A total of 520 NGS-based PGD-A cases

were studied, involving testing of 2,922 trophectoderm samples between
March 2016 and March 2017. The study included the analysis of proportion
of segmental chromosome abnormalities detected by NGS.
RESULTS: Of a total of 2,922 samples analyzed, 43.1% (1261/2922) were

found to be euploid and suitable for transfer and 56.9% (1661/2922)were aneu-
ploid. Of aneuploid samples, 14.4% (240/1661) were with segmental chromo-
some abnormalities, including deletions and duplications. Of these, 63.3%
(154/240) had a single deletion, and 8.3% (20/240) a single duplication, with
the remaining 27.4% (66/240) representing multiple segmental abnormalities.
The smallest abnormality identified was 5.8Mb, and the largest 139.6MB. The
p to q arm ratio of these abnormalities was found to be 1.03. Mosaicism of
segmental abnormalities was observed in 59% of the samples. Segmental chro-
mosome abnormalities were most commonly found in chromosomes 1 (32/
240; 13.3%), 5 (22/240; 9/2%), 4 (21/240; 8.8%), and 2 (19/240; 7.9%). No
chromosome 22 or Y chromosome abnormalities were detected in this cohort.
PGD-A testing by NGS and array comparative genomic hybridization (aCGH)
also incidentally identified segmental abnormalities that led to diagnosis of
balanced parental chromosome abnormality in six cases. These abnormalities
were confirmed by high resolution parental karyotyping.
CONCLUSIONS: NGS based PGD-Awas able to detect clinically signifi-

cant segmental abnormalities in 14.4% of samples that could have contributed
to failed implantation and pregnancy loss following embryo transfer. It can also
incidentally identify parental carriers of balanced translocations. It is evident
that detection of segmental aneuploidies is of practical significance, as their
avoidance from transfer may contribute to reproductive outcome of PGD-A.
Supported by: Reproductive Genetic Innovations LLC

TABLE 1. Sustained implantation after frozen SETs

TNGS qPCR No CCS p-value

Maternal
age � SD

34.47 � 4.37 34.99 � 4.50 32.57 � 4.64 <0.0001

Sustained
implantation
rate %

66.9
(360/538)

59.3
(249/420)

48.0
(154/321)

<0.0001
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THEEXTENTOFCHROMOSOMALMOSAICISMINFLU-
ENCES THE CLINICAL OUTCOME OF IN VITRO
FERTILIZATION TREATMENTS. F. Spinella,a A. Biricik,b

M. Minasi,c E. Greco,c F. Fiorentino.a aGenoma Group, Rome,
Italy; bPGD,GenomaGroup, Rome, Italy; cCentre for ReproductiveMedicine Eu-
ropean Hospital, Rome, Italy.

OBJECTIVE: Recently, we have demonstrated that mosaic embryos hold
the potential to implant and result in the birth of healthy babies1. The aim of
this study was to determine whether the extent of chromosomal mosaicism
can influence the development potential of mosaic embryos.

DESIGN: The transfer of mosaic embryos at different aneuploidy percent-
age was offered to 77 women for whom IVF had resulted in no euploid em-
bryos between May 2013-March 2016. The clinical outcome obtained after
transfer of mosaic embryos with low (<50%) and high (R50%) aneuploidy
percentage, was compared with those resulting from a control group of 251
euploid blastocysts. We aimed to assess if there was any statistically signif-
icant difference in the development potential between these groups.

MATERIALS ANDMETHODS: All embryos were cultured to blastocyst
stage; trophectoderm biopsy was performed on Day-5 of development or
Day6/7 for slow growing embryos. Comprehensive chromosome screening
PGS was performed using either NGS or array-CGH methodologies.

RESULTS: Transfers of mosaic embryos with a high percentage of chro-
mosomally abnormal cells (R50%) resulted in a live birth rate of 15.1% and
involved a miscarriage rate of 9%. In contrast, mosaic embryos with a lower
aneuploidy percentage (<50%) resulted in a live birth rate of 42.2%, with a
miscarriage occurring in 7.0% of the transfers. All pregnancies that went to
term were confirmed, through sampling of the chorionic villi and/or amniotic
liquid, to have a normal karyotype. Mosaic embryos with high aneuploidy
percentage (R50%) showed significantly lower implantation rate (24.4%
vs 54.6%; P¼0.001) and live birth rate (15.1% vs 46.6%; P¼0.001) than
euploid blastocysts. In contrast, embryos with lower aneuploidy percentage
(<50%) have similar clinical outcomes of those euploid. The biochemical
pregnancy rate and miscarriage rate were not significantly different between
the two groups (Table 1).

CONCLUSIONS: The results of this study further confirm that mosaic em-
bryos can develop into healthy euploid newborns. We demonstrated that the
extent of mosaicism affects the IVF success rate. Priority for transfer should
be given to mosaic embryos with low mosaicism levels.

References:
1. Greco E, Minasi MG, Fiorentino F. Healthy babies born after intrauter-

ine transfer of mosaic aneuploid blastocyst. NEJM;2015;373:2089-90.
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RELATIONSHIP BETWEEN EMBRYO DEVELOP-
MENTAL COMPETENCE AND MITOCHONDRIAL
DNA LEVELS. S. Rechitsky,a D. Cram,b D. Leigh,c

Y. Cao,d L.Wang,d Y. Yao,d M. Prokhorovich,a A. Kuliev.a aRe-
productive Genetic Innovations, Northbrook, IL; bBerry Genomics Corpora-
tion, Beijing, China; cNext Generattion Solutions, Sydney, Australia;
dDepartment ofObstetricsGynecology, PLAGeneral Hospital, Beijing, China.

OBJECTIVE: Several studies have reported strong correlations be-
tween high mtDNA levels and a failure of euploid embryos to implant.
In the initial blastomere-based study there was no obvious relationship,
while trophectoderm biopsy results showed inhibition of implantation
when mtDNA ratios were high. This does not concord with the other ob-
servations on the relationship of high mtDNA levels to poor implanta-

tion. Several other groups have also reported positive benefits in
sorting euploid embryos, while the most recent study could not find
any relationship. Based on these conflicting findings, the objective of
this study was to perform a retrospective analysis of the reproductive
outcomes of euploid embryo transfers, depending on mtDNA levels.
DESIGN: Retrospective analysis, blinded for mtDNA levels and embryo

transfer outcomes.
MATERIALS AND METHODS: Two independent PGD clinics

contributed data for this retrospective re-analysis of mtDNA levels
following single blastocyst transfers (group A, n¼49; group B, n¼70)
or double blastocyst transfers (group A, n¼36; group B n¼29). The
mtDNA levels were correlated with implantation, miscarriage and
live-birth. Aneuploidy testing was performed by NGS and the data
was used to calculate the mtDNA/ gDNA ratio (mtDNA ratio), ex-
pressed as the number of mapped mtDNA sequencing reads x 100%/
number of mapped autosomal sequencing reads.
RESULTS: Only embryos identified as euploid and suitable for trans-

fer were analyzed. Implantation rates for single embryo transfers were
43% (group A) and 55% (group B) and for double embryo transfers
54% (group A) and 62% (group B). Overall, the average mtDNA ratio
was 0.018% with a range of 0.002% to 0.14%. For the single embryo
transfer groups, there was no significant difference for the average
mtDNA ratio nor the mtDNA ratio profile of the pregnant and non-preg-
nant women. Amongst both pregnant groups, there was no obvious cor-
relation of mtDNA ratios with the miscarriage subgroup and those with
a continuing, successful pregnancy. Further, there was no obvious trend
between the mtDNA ratio and twin delivery, singleton delivery, miscar-
riage or failure to implant.
CONCLUSIONS: The results could not support the findings of several

groups suggesting high mtDNA ratios are an indicator of complete im-
plantation failure, with most data falling within a limited range, and em-
bryos having high values were equally distributed between ongoing
pregnancies, liveborn and implantation failure groups. While the impact
of the identification and exclusion from transfer of aneuploid embryos is
well established in clinical practice, the evaluation of the mtDNA ratio
does not appear to be a useful ancillary test for selection of develop-
mentally competent embryos.
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PREGNANCY OUTCOMES FOLLOWING TRANSFER
OF EMBRYOS DIAGNOSED AS CHROMOSOMALLY
MOSAIC BY NEXT-GENERATION SEQUENCING
(NGS). A. Besser,a S. M. Maxwell,a J. Friedenthal,b

S. Munne,c C. McCaffrey,a J. Grifo.a aNYU Langone Medical Center,
New York, NY; bObstetrics and Gynecology, NYU Langone Medical Center,
New York, NY; cCooperGenomics, Livingston, NJ.

OBJECTIVE: NGS enables diagnosis of chromosomal mosaicism in pre-
implantation embryos. The aim of this study was to evaluate pregnancy out-
comes associated with transferring embryos diagnosed as mosaic by NGS.
DESIGN: Retrospective cohort study at a single academic center.
MATERIALS AND METHODS: All frozen single thawed embryo trans-

fer (STEET) cycles after in vitro fertilization (IVF) and preimplantation ge-
netic screening (PGS) by NGS from 01/2015-12/2016 were identified as
controls. PGS was performed on trophectoderm biopsies at a single reference
laboratory. Cases included all patients from 09/2015-03/2017 without
euploid embryos available for transfer who had at least one mosaic embryo

TABLE 1. Comparison of clinical outcomes in euploid embryos vs mosaic embryo different mosaicism level

Euploid Mosaic with <50% p Mosaic with >50% p

No. of embryos transferred 251 45 33
No. of transfer 250 44 33
No. of positive beta hCG 160 (64%) 26 (59%) 0.4 11 (33.3%) 0.001
No. of Biochemical pregnancies 24 (9.6%) 5 (11.36%) 0.8 3 (9.1%) 0.8
No. of embryos implanted 137 (54.6%) 22 (48.9%) 0.5 8 (24.4%) 0.01
No. of Early abortion 20 (8.0%) 3 (6.8%) 0.8 3 (9.1%) 0.9
No. of Ongoing clinical pregnancies per ET 117 (46.6%) 19 (42.2 %) 0.7 5 (15.1%) 0.001
No. of Pregnancies went to term 116 (46.4%) 18 (41%) 0.4 5 (15.1%) 0.001
No. of Babies Born 117 (46.6%) 19 (42.2 %) 0.7 5 (15.1%) 0.001
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and elected to undergo single thawed mosaic embryo transfer (STMET) after
genetic counseling. When more than one mosaic embryo was available, em-
bryo selection occurred following discussion between the patient, physician,
and genetic counselor.

RESULTS: A total of 587 frozen single embryo transfer cycles after IVF
with NGS occurred during the selection period. STEET occurred in 569 cy-
cles (mean age 35.8). Fifteen patients without euploid embryos elected to
pursue STMET following genetic counseling (mean age 37.7). Nineteen
mosaic embryos were thawed and transferred in 18 STMET cycles; one em-
bryo did not survive thawing. Nine of 18mosaic embryos (50.0%) implanted,
as evidenced by the presence of a gestational sac, compared to 408/569
euploid embryos (71.7%; p¼0.06). The ongoing pregnancy/live birth rate
for mosaic embryos was 4/18 (22.2%), which was significantly less than
that for euploid embryos (358/569 or 62.9%; p¼0.001). The spontaneous
abortion rate for mosaic embryos was 5/9 (55.6%), significantly higher
than for euploid embryos (50/408 or 12.3%; p¼0.006). Of interest, all four
embryos that resulted in ongoing pregnancies were identified as mosaic for
segmental aneuploidies, while the remaining 12 embryos showed mosaicism
for monosomies, trisomies, or segmental aneuploidies.

Outcomes associated with STMET and STEET.

STMET (n¼18) STEET (n¼569) P value

Implantation rate (%) 9/18 (50.0%) 408/569 (71.7%) 0.06
Ongoing pregnancy/live

birth rate (%)
4/18 (22.2%) 358/569 (62.9%) 0.001

Miscarriage rate (%) 5/9 (55.6%) 50/408 (12.3%) 0.006

CONCLUSIONS: Embryosdiagnosedaschromosomallymosaic can result in
ongoing pregnancies, albeit at a significantly lower rate than euploid embryos;
therefore, these embryos may be considered for transfer following genetic coun-
seling and informed consent. Additional studies are needed to elucidate the risks
associated with transferring embryos diagnosed as mosaic by NGS.
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IMPACT OF MATERNAL AGE AND DIFFERENT
ANEUPLOIDY PATTERNS ON MITOCHONDRIAL
DNA CONTENT. C. Rubio,a A. Diez Juan,b L. Rodrigo,c

C. Cinnioglu,d I. Campos-Galindo,c M. Riboldi,e S. Garcia-
Herrero,f J. Jimenez-Almazan,g C. Simon.h aPGS Research, IGENOMIX,
Paterna (Valencia), Spain; bProduct Innovation, IGENOMIX, Rocafort,
Spain; cPGDMolecular Cytogenetics, IGENOMIX,Valencia, Spain; dLabor-
atory Director, Saratoga, CA; eIGENOMIX Brasil, S�ao Paulo, Brazil; fIGE-
NOMIX, Valencia, Spain; gCarrier Genetic Test, Paterna, Spain; hObs/Gyn
Dept., Valencia University/INCLIVA IGENOMIX Ob/Gyn Dept., Stanford
University Ob/Gyn Dept., Baylor College of Medicine, Valencia, Spain, Va-
lencia, Spain.

OBJECTIVE: The aim of this study was to study the potential impact of
maternal age, uniform aneuploidies, mosaicism and partial duplications/de-
letions (dup/del) on mitocondrial DNA ratio (MitDNA), in trophectoderm bi-
opsies.

DESIGN: Retrospective observational study of 5,328 trophectoderm bi-
opsies performed from October 2016 to March 2017, using Next Generation
Sequencing (NGS) for Preimplantation Genetic Testing (PGT).

MATERIALS AND METHODS: Trophectoderm biopsies were per-
formed on day 5/6. All libraries were constructed using Ion ReproSeq PGS
kit and following manufacture instructions (Thermofisher Scientific). Sam-
ples were run in groups of 24 on an Ion PGMTM system and, subsequently,
data were analyzed by Ion reporter, using a customized algorithm to deter-
mine mosaicism over 30% aneuploid cells and MitDNA. Biopsies were clas-
sified as mosaics considering only a single whole chromosome showing this
pattern. Biopsies where classified as partial dup/del when only this type of
abnormality was observed with a size >15 Mb. Comparisons among
MitDNA according to the type of chromosomal abnormality and maternal
age were performed by two-tailed unpaired t-test with Welch correction.

RESULTS: A summary of the results is presented in table 1. Significant
differences in MitDNA were found for euploid embryos compared to all
types of chromosomal abnormalities, and for uniform aneuploidies compared
to mosaics and partial dup/del (ab,ac,ad,bcp<0.0001; bdp¼0.0002).

CONCLUSIONS: Our study showed that MitDNA was not related to
maternal age. However, MitDNA was significantly increased in blastocysts
with uniform aneuploidies compared to euploid embryos, and displayed an
intemediate pattern in mosaics and partial dup/del. These results can indicate
a potential energetic effort in embryos depending on the type of chromo-

somal abnormalities and independently of maternal age. This energetic
exhaustion could have and additional effect in the lower implantation rates
reported when mosaic embryos are selected for transfer.

TABLE 1. Mit DNA (Mean, SD).

Maternal
age

Euploid
Embryos

Uniform
Aneuploidy

Mosaic
Aneuploidy

Partial
dup/del

<¼35yr 22.5 (7.6) 29.3(14.1) 25.3 (8.4) 25.6 (8.1)
36yr 21.8 (6.2) 27.7 (14.5) 26.1 (12.4) 27.7 (11.1)
37yr 24.1 (8.8) 27.5 (12.4) 26.4 (8.5) 27.1 (11.3)
38yr 23.8 (9.1) 26.4 (12.1) 27.7 (5.5) 26.1 (13.8)
39yr 23.1 (8.7) 26.2 (11.6) 23 (6.4) 26.7 (8.5)
40yr 23.3 (9.4) 26.2 (11.6) 24.8 (10.1) 22.8 (7.0)
41yr 23.2 (8.3) 27.7 (12.6) 24.9 (8.1) 29.1 (13.2)
42yr 22.1 (6.9) 26.2 (9.6) 26.5 (8.8) 27 (9.1)
43yr 22.8 (6.2) 27.4 (12.4) 21.3 (7.5) 28.6 (7.3)
44yr 23.2 (10.3) 28.1 (10.9) 23.4 (9.8) 17 (12.1)
TOTAL 22.9 (8.1)a 28.0 (12.9)b 25.1 (8.5)c 25.7 (9.4)d
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POSSIBLE SELF CORRECTION OF HUMAN TRO-
PHECTODERM (TE) CELL LINES DURING
EXTENDED CULTURE TO 24 DAYS. O. Perez,a

R. Locksley,b H. Adriaanse,a G. R. Navarrete,a B. Tilley,a

R. Gada,c M. R. Thomas,c S. J. Chantilis.c aDallas Fertility Center, Dallas,
TX; bFertility Consultants, Phoenixville, PA; cDallas-Fort Worth Fertility
Associates, Dallas, TX.

OBJECTIVE: To ascertain whether trophectoderm cells from aneuploid
diagnosed blastocysts can self-correct during extended culture, producing
euploid cell lines.
DESIGN: Research ongoing study.
MATERIALS AND METHODS: Patients that underwent IVF with PGS

consented for re-biopsy of genetically non-viable blastocysts that were deter-
mined to be aneuploid after the original TE biopsy. This study was conducted
in accordancewith an IRB. A total of 16 frozen-thawed aneuploid blastocysts
from 8 different patients were re-biopsied. An average of 5.6 cells were ob-
tained from the re-biopsy of tested blastocysts. TE cells were cultured in the
presence of human fibroblasts growth factor (FGF-4) in a time-lapse incu-
bator (EmbryoScope) for 24 days. A controlled environment of 5% O2,
6% CO2 and 37�C was used to provide the cell growth conditions. All TE
specimens were culture simultaneously for 24 days in two time-lapse dishes
with individual 30 ml of RPMI 1640 supplemented with 20%HSA. A portion
of more than 50% of the newly derived cells were genetically analyzed by
VeriSeq (high resolution NGS).
RESULTS: Of the newly derived cell lines tested, 4 (25.0%) were diag-

nosed as euploid and 12 (75.0%) were diagnosed as aneuploid after 24
days in culture. Of the 16 aneuploid derived cell lines, only 7 (43.8%)
were fully concordant with their original TE diagnosis after PGS, while 5
(31.2%) contained at least partial concordance to the original diagnosis. Of
the aneuploidies present in the cultured cells that were not present in the tro-
phectoderm, 33 (60.0%) were gains and 22 (40%) were losses, suggesting
almost equal representation of mechanisms such as anaphase lag and endor-
eplication during extended culture of a new cell line of trophectoderm cells.
CONCLUSIONS: These results are suggestive that euploid cell lines can

develop, albeit at a low incidence, from aneuploid trophectoderm cells. Spe-
cifically, gains and losses appear almost equally, suggesting mechanisms of
anaphase lagging and endoreplication are of common occurrance during
extended culture of trophectoderm cells. Moreover, only 7 cell lines con-
tained were fully concordant to the trophectoderm sample, suggesting that
the aneuploidy status of these cells is highly dynamic.Mosaicismwas not de-
tected in any sample suggesting a uniform distribution.
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ONLY SEGMENTAL OR MOSAIC ANEUPLOID EM-
BRYOS AVAILABLE FOR TRANSFER: A RARE PHE-
NOMENON IN PREIMPLANTATION GENETIC
SCREENING (PGS) CYCLES USING TARGETED
NEXT GENERATION SEQUENCING (NGS). A. W. Tiegs,a

S. J. Morin,a E. J. Forman,a J. M. Franasiak,a R. S. Zimmerman,b

FERTILITY & STERILITY� e273



Y. Zhan,b C. R. Juneau,a S. A. Neal,a N. Treff,c R. T. Scott, Jr.,d aIVI/RMA,
Thomas Jefferson University, Basking Ridge, NJ; bFEC, Basking Ridge, NJ;
cIVI/RMA, Rutgers-RWJ, Basking Ridge, NJ; dREI, IVI/RMA, Thomas Jef-
ferson University, Basking Ridge, NJ.

OBJECTIVE: Use of NGS for PGS improves resolution for detecting
segmental aneuploidy (SEG) and mosaicism (MOS). However, these addi-
tional categories create difficult management decisions when the only avail-
able embryo for transfer falls into one of these categories. With this in mind,
this study sought to describe: 1) how often the only available embryo carries a
SEG or MOS diagnosis, and 2) evaluate whether this risk is modified by age
and the number of embryos tested in a cohort.

DESIGN: Retrospective descriptive.
MATERIALSANDMETHODS: All cycles at a single center utilizing tar-

geted NGS based PGS between July 2016 and March 2017 were included in
the analysis. Each embryo’s PGS results was placed into 1 of 4 categories: 1)
aneuploid (at least 1 whole chromosome aneuploidy present), 2) SEG (no
whole chromosome aneuploidy, but deletion or duplication present), 3)
MOS (no whole chromosome aneuploidy or segmental present, but mosaic
range diagnosis present), and 4) euploid (no abnormalities). Only euploid,
SEG, and MOS embryos were considered eligible for transfer. The percent-
age (%) of cycles in which the only eligible embryo for transfer carried a SEG
or MOS diagnosis was then calculated for the entire study population, ac-
cording to female age, and according to the number of embryos in a given
cohort. The relationship between female age and each diagnostic category
was also evaluated by logistic regression.

RESULTS: A total of 1364 cohorts resulting in 5876 embryos were eval-
uated. The overall prevalence of aneuploidy, SEG, and MOS per embryo
were 32.5%, 7%, and 4% respectively. Female age was strongly associated
with the presence of whole chromosome aneuploidy (p<0.001). However,
there was no association between female age and SEG (p¼0.26) or MOS
(p¼0.23) results. The % of cycles in which the only available embryo con-
tained a SEG orMOSwas 4.9% across the entire cohort. The risk was similar
across all ages and never exceeded 7% in any age group. The % of SEG only
or MOS only cycles also decreased as number of embryos in the cohort
increased and was <1% when at least 4 embryos were available for testing.

CONCLUSIONS: Few PGS cycles analyzed by NGS result in scenario in
which the only available embryo for transfer carries a SEG or MOS diag-
nosis. This low risk is consistent across all age groups as female age is not
associated with an increased risk of SEG or MOS diagnosis. These findings
are important in guiding pre-cycle PGS counseling and expectations.
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ESTIMATION OF MOSAICISM IN A BLASTOCYST
COHORT. A. Jordan,a T. Escudero,a E. M. Armenti,a

S. Munne.b aReprogenetics, Livingston, NJ; bCooperGenomics,
Livingston, NJ.

OBJECTIVE: To review the percentage of embryos affected by the sensi-
tivity of NGS and its ability to detect mosaic embryos.

DESIGN: Cohort retrospective analysis.
MATERIALS AND METHODS: Reported embryo data for PGS proced-

ures performed by next generation sequencing (NGS) using the Illumina pro-
tocol were reviewed to determine percentage of embryos with mosaic
findings. Mosaic findings were defined as mosaicism observed between
20-80% upon review by expert clinical staff. Those embryos found to have
mosaic and aneuploid results were not included in this review.

RESULTS: A total of 44,608 embryos from 8,453 cycles were studied
from April 2014 to February 2017. These embryos were from 135 IVF
centers across the United States with an average maternal age of 36
years. 13.5% of embryos studied were found to be mosaic for one or
more chromosomes with 63.2% of those that were mosaic having

only one chromosome affected. Of embryos with mosaic findings
only, 90% are mosaic for between 1-3 chromosomes. The maximum
number of mosaic chromosomes observed was 16.
CONCLUSIONS: Mosaicism is a finding that affects a significant

number of embryos tested via NGS. Those undergoing PGS via NGS
are likely to encounter mosaic results, further highlighting the need
for more information on likely outcomes from these embryos. This
study suggests a correct estimate of the proportion of mosaicism present
in embryos without the confounding variables of aneuploidy, polyploidy
or partial findings.
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DIFFERENT CONTRIBUTION OF MATERNAL AND
PATERNAL AGE TO MOSAICISM AND PARTIAL
DUPLICATION/DELETIONS IN BLASTOCYST BI-
OPSIES ASSESSED BY NEXT GENERATION
SEQUENCING. L. Rodrigo,a V. Peinado,b M. Vera-Rodriguez,c

P. Lopez-Iglesias,d R. Navarro,e G. L. Harton,f C. Simon,g C. Rubio.h
aPGDMolecular Cytogenetics, IGENOMIX, Valencia, Spain; bPGD Molec-
ular Cytogenetics, Biologist, Paterna, Spain; cIgenomix, Paterna, Spain;
dIgenomix, Valencia, Spain; eIgenomix, Paterna, 46980, Spain; fIgenomix
US, Miami, FL; gObs/Gyn Dept., Valencia University/INCLIVA, Igeno-
mix, Ob/Gyn Dept., Stanford University Ob/Gyn Dept., Baylor College
of Medicine, Valencia, Spain, Valencia, Spain; hPGS Research, Igenomix,
Paterna (Valencia), Spain.

OBJECTIVE: The aim of this study is to determine the contribution of
maternal and paternal age in the incidence of mosaicism and partial duplica-
tion/deletions (dup/del) in trophectoderm biopsies.
DESIGN: Retrospective observational study in trophectoderm bi-

opsies performed from October 2016 to March 2017 using Next Gener-
ation Sequencing (NGS) technology for Preimplantation Genetic testing
(PGT).
MATERIALSANDMETHODS: A total of 2,274 trophectoderm day 5/

6 biopsies from the PGT program were analyzed by NGS. Libraries
were performed using Ion ReproSeq PGS kit (Thermofisher Scientific),
and samples were sequenced in groups of 24 using Ion PGMTM system.
A customized algorithm was used to determine mosaicism over 30%
aneuploidy. Only biopsies with a single mosaic chromosome were
included in this study and, only whole chromosome mosaics where
consider. Biopsies where classified as partial duplication/deletion
(dup/del) when only this type of abnormality was observed with a
size >15 Mb. A logistic regression model was used to determine the
correlation of mosaicism and partial dup/del with the maternal and
paternal ages. Fisher’s exact test was used for comparisons in stratified
data considering two subgroups of paternal age (<39 and R40 years)
for young women (%37 years) and older female population (>37
years).
RESULTS: The logistic regression model showed a negative correla-

tion of the incidence of mosaicism and the presence of partial dup/del
with maternal age (P-value <0.05); and a positive correlation of the
presence of partial dup/del with paternal age (P-value <0.05). Results
of stratified data analysis are summarized in table 1 (a,b,d,e,f,g P-value
<0.0001; c,g P-value <0.05).
CONCLUSIONS: Our study shows that maternal age is directly asso-

ciated with the incidence of uniform aneuploidy and negatively associ-
ated with the incidence of mosaic and partial dup/del when stratified in
two maternal age groups. As expected by the regression model, the
highest incidence of partial dup/del is observed in the subgroup of
young women (%37 years) and older men (R40 years), representing
the added effect of both paternal and maternal ages over the incidence
of partial del/dup in blastocysts.

Cohort outcome after targeted NGS based PGS according to age

Average number of embryos
tested per cohort

At least 1 euploid
available

Only segmental
aneuploidy available

Only mosaic
range available All aneuploid

<35 (n¼478) 6.4 (1.9 - 11.1) 94.7% 0.9% 2% 2.4%
35-37 (n¼345) 4.5 (1 - 7.9) 88.2% 0.6% 1.4% 9.8%
38-40 (n¼316) 3.8 (1.0 - 6.5) 75.7% 2.1% 3.1% 19.1%
41-42 (n¼138) 2.5 (0.6 - 4.4) 42% 2.3% 3.7% 52%
>42 (n¼87) 2 (0.7 - 3.3) 27.6% 2.3% 3.3% 66.6%
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TABLE 1.

Maternal
age
(years)

Paternal
age

(years)

No.
informative
biopsies

% Uniform
aneuploidy

% Mosaic
aneuploidy

% dup/del
only

%37 <39 538 40.15d 11.71f 6.51
%37 R40 281 44.48e 9.61 8.54g
TOTAL %37 819 41.64a 10.99b 7.20c
>37 <39 380 65.00d 4.47f 5.26
>37 R40 1,075 65.58e 6.33 4.56g
TOTAL >37 1,455 65.43a 5.84b 4.74c
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CRYOPRESERVATION AND STORAGE OF OOCYTES
DO NOT INCREASE ANEUPLOIDY OR MOSAICISM IN
RESULTING BLASTOCYSTS. H. Lee,a D. H. McCulloh,b

C. McCaffrey,c E. Ampeloquio,d N. Noyes,e J. Grifo.b aOB/
GYN, NYU Langone Fertility Center, NY, NY; bNYU Langone Fertility Center,
NY, NY; cOB/Gyn, NYU Fertility Center, New york, NY; dOB GYN, NYU
Fertility Center, Brookfield, CT; eNYU School of Medicine, New York, NY.

OBJECTIVE: To determine if blastocysts obtained from oocytes cryopre-
served and subsequently thawed (OOT) have greater aneuploidy and mosai-
cism rates than blastocysts obtained from fresh IVF(IVF).

DESIGN: Retrospective review of autologous OOTand IVF cycles under-
going aneuploidy screening using next gene sequencing (NGS) at s single
IVF center for 2015-2016.

MATERIALS AND METHODS: A total of 7541 blastocyst stage embryos
were analyzed byNGS from1610 cycles (OOT, n¼88; IVF, n¼1522). InOOTcy-
cles, ICSI was performed on thawedmature oocytes, blastocyst culture performed
followed by trophectoderm biopsy (TEBX) and aneuploidy screening via NGS.
TheseOOTcycleswerecomparedto freshIVFcycles (IVF)undergoingblastocysts
culture, TEBX and PGS with NGS during the same time period.Thawed oocytes
had been cryopreserved for a median of 4 years. In this study, Mosaic embryos
are classified as aneuploid-aneuploidmosaic or diploid-aneuploidmosaic. Fisher’s
exact test (GraphPad software, USA) was used for statistical analysis.

RESULTS: Results are summarized below. As expected aneuploidy rates
increased withmaternal age at time of oocyte retrieval for both groups. However,
mosaicisim rates did not change with maternal age, irrespective of weather the
embryo resulted from OOT or IVF. The percentage of embryos diagnosed as
mosaic (33% vs 31%, p¼0.5267) or aneuploid (38% vs.39%, p¼0.6412) from
OOTand IVF respectively were not significantly different between 2 groups.

CONCLUSIONS: Oocyte cryopreservation raises concerns regarding the risk
ofmeiotic spindle disruption and aneuploidy despite studies having demonstrated
no greater risk of aneuploidy after prolonged cry-storage. In this study, embryos
derived fromcryopreserved oocytes demonstrated similar rates of aneuploidy and
mosacism when compared to fresh IVF. Furthermore, mosaicism rates do not
appear to be associated with maternal age. Chromosomal mosaicism is the result
ofmitotic error post fertilization, themechanismofwhich is not fully understood.
Various factorsmaycontributed tomosaicism includingstimulationprotocols, lab
conditions such as temperature and oxygen tension and further studies are needed
to elucidate the mechanisms contributing to mosaicism.
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SHOULDWE BIOPSY EMBRYOS REACHING MORULA
STAGEONDAY6FORPATIENTSUNDERGOINGPREIM-
PLANTATION GENETIC SCREENING? M. Irani,a

C. Canon,b C. O’Neill,a V. Gunnala,a N. Zaninovic,a K. Xu,a

D. E. Reichman,a Z. Rosenwaks.a aThe Ronald O. Perelman and Claudia Cohen

Center for ReproductiveMedicine,Weill CornellMedicine, NewYork, NY; bDe-
partment of Obstetrics and Gynecology,Weill Cornell Medicine, NewYork, NY.

OBJECTIVE: Blastocyst morphological grading has been shown to corre-
late significantly with the implantation and ongoing pregnancy rates of
euploid blastocysts. However, there is limited data on the aneuploidy rate
and implantation potential of euploid embryos that reach morula-stage on
day 6. Therefore, we aim to determine the aneuploidy rate of morule biopsied
on day 6 and the implantation rate of these euploid morule.
DESIGN: Retrospective cohort study
MATERIALS AND METHODS: Patients who underwent IVF with pre-

implantation genetic screening (PGS) between January 2013 and December
2016 were reviewed. All patients who had biopsy of compacted or cavitating
morula(s) on day 6 were included. The aneuploidy rate of morule was
compared to that of blastocysts of the same patients. The implantation and
live birth rates of the transferred morule were calculated. c2 and Fisher’s
exact tests were used for categorical variables. Values were expressed as
mean +/- standard deviation.
RESULTS: A total of 765 cycles in which morule were biopsied on day 6

were included. The mean age of these patients was 38.1 � 4.5 years. 245
morule and 1,287 blastocysts were biopsied. Morule had a significantly
higher aneuploidy rate compared to blastocysts of the same patients
(80.6% vs. 57.3%; p<0.001). When dividing them into three age groups
(<35, 35-40,>40 years), the difference in the aneuploidy rate remained sig-
nificant between morule (60.4%, 75.4%, 93.1%, respectively) and blasto-
cysts (40.2%, 53%, 78.3%, respectively) (p<0.001) (Table 1). The
implantation and live birth rates of euploid morule were 27.5% and 22.5%
respectively. Their spontaneous abortion rate was 18.1%.
CONCLUSIONS: Although morule on day 6 are associated with higher

aneuploidy rate and lower implantation rate compared to blastocysts, testing
morule on day 6 should be considered especially for patients undergoing PGS
with a small number of blastocysts.

Aneuploidy rate

Age

Aneuploidy rate of
morule (%)
(n ¼ 245)

Aneuploidy rate of
blastocysts (%)
(n ¼ 1,287) P value

< 35 years 60.4 40.2 < 0.001
35-40 years 75.4 53 < 0.001
> 40 years 93.1 78.3 < 0.001
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THE IMPACTOFMATERNALAGEATRETRIEVALON
THE IMPLANTATION RATE OF EUPLOID
BLASTOCYSTS. M. Irani, C. O’Neill, G. D. Palermo,
V. Gunnala, K. Xu, N. Zaninovic, Z. Rosenwaks. The Ronald
O. Perelman and Claudia Cohen Center for Reproductive Medicine, Weill
Cornell Medicine, New York, NY.

OBJECTIVE: It has been reported that women older than 42 years may have
lower implantation rates (IR) of preimplantation genetic screening (PGS)-
selected euploid blastocysts compared to younger patients. However, previous
studies did not take into consideration other parameters that can affect the devel-
opment and implantation potential of euploid embryos. Therefore, we aim to
examine the effect of maternal age on the implantation of euploid blastocysts us-
ing a large sample size and after controlling for blastocyst grading.

Distribution of embryos by age and diagnosis from OOT and IVF groups

Mosaicism Rate Aneuploid Rate

OOT IVF p value OOT IVF p Value

<35 28/82 (34%) 630/1808 (35%) 0.6511 20/82 (24%) 380/1808 (21%) 0.4892
35-37 36/100 (36%) 514/1557 (33%) 0.1084 35/100 (35%) 460/1557 (30%) 0.2602
38-40 49/155 (32%) 646/2045 (32%) 0.9248 66/155 (43%) 858/2045 (42%) 0.9328
>40 8/32 (25%) 447/1762 (25%) 0.7900 21/32 (61%) 1086/1762 (62%) 0.7164
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DESIGN: This is a retrospective cohort study including all frozen embryo
transfer (FET) cycles with PGS-selected euploid blastocysts between 2013
and 2016. Cycles were divided into five groups according to woman’s age
at retrieval: <35, 35-37, 38-40, 41-42, >42 years.

MATERIALSANDMETHODS: All embryos were cultured and graded in
a time-lapse incubator. PGSwas performed using array comparative genomic
hybridization. The morphodynamic grading of blastocyst-stage embryos was
assessed immediately prior to trophectoderm biopsy dividing the embryos in:
Good (3-6 AA, 3-6 AB, and 3-6 BA) and Average (all other embryos). c2 and
Fisher’s exact test were used as appropriate. Odds ratio with 95% confidence
intervals were calculated and adjusted for all confounding factors.

RESULTS: A total of 890 FET cycleswere included. The number of euploid
blastocysts negatively correlatedwithmaternal age (r¼-0.38;P<0.001). Good-
quality euploid blastocysts (n¼196) yielded a higher IR compared to Average-
quality blastocysts (n¼808) (72.4 % vs. 54%, respectively; P<0.001). More-
over, embryos biopsied on day 5 were associated with a higher IR compared
to those biopsied on day 6 (62.5% vs. 48%, respectively; P<0.001). The five
age groups were associated with comparable IR (P>0.05) and spontaneous
abortion rate (P>0.05) (Table 1). The odds ratio remained insignificant after ad-
justing for blastocyst grading and day of trophectoderm biopsy.

CONCLUSIONS: Maternal age at retrieval influences the number of
euploid blastocysts but does not impair the implantation potential of chromo-
somally and morphologically-selected embryos. The assessment of morpho-
dynamic characteristics of blastocysts, by evaluating blastocyst grading and
pace of embryo development, may reflect the epigenetic health of the
conceptus and is paramount to select among euploid embryos.
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A NOVEL METHOD FOR SINGLE CELL DISSECTION
AND SEQUENCING OF HUMAN BLASTOCY-
STS. E. Molinari,a T. Escudero,b S. S. Sawarkar,c

S. Munne,d P. Patrizio.e aDept. of Obstetrics, Gynecology &
Reproductive Sci, Yale University School ofMedicine, NewHaven, CT; bRe-
progenetics, Livingston, NJ; cResearch, Reprogenetics, a CooperSurgical
Company, Livingston, NJ; dCooperGenomics, Livingston, NJ; eObstetrics,
Gynecology & Reproductive Sciences, Yale Fertility Center & Fertility Pres-
ervati, New Haven, CT.

OBJECTIVE: Next generation sequencing (NGS) has the ability to detect
ratios of normal:abnormal cells in blastocyst biopsies. With the current bi-
opsy methodology clumps of 4-6 cells are analyzed together and a 50:50
mixture of monosomic:trisomic cells would be reported as a normal embryo.
However, scoring a single clump of cells cannot reliably identify the true de-
gree of mosaicism in trophectoderm samples [1]. The purpose of this study
was to dissect single-cells from human blastocyst biopsies and to prove
that it is possible to successfully carry out NGS analysis.

DESIGN: Research prospective study.
MATERIALS AND METHODS: Two human blastocysts donated for

research (IRB HIC#2000020219) were enzymatically dissected into single
cells and each cell was individually isolated and snap frozen in LN2. A total
of sixty (n¼60) single cells were collected for this study, and 33 cells were
randomly chosen for NGS library preparation (5 from one embryo and 28
from the other). A single collection of 4-6 cells from the same embryos
were considered the control group (standard biopsy). DNA from single cells
was amplified by SurePlex, sequenced with VeriSeq PGS assay (Illumina) on
MiSeq (Illumina) and analyzed with BlueFuse Multi analysis (Illumina).

RESULTS: Most cells fromboth embryoswere successfully disaggregated and
appeared alive. Successful amplificationwas obtained from23 (70%) out of 33 sin-
gle cells selected for the study. The average reads obtained per cell was 357,180.
Interestingly, goodconcordancewas shownbetween the control and the single cells
collected from the same embryo (83%concordance rate) and between cells (85%).

CONCLUSIONS: This study proves the first successful disaggregation of
trophectoderm from human blastocysts into single cells and subsequent NGS
analysis. This technique will be helpful in: a) establishing the true magnitude
of embryo mosaicism; b) providing a more robust tool (analysis of single
cells as opposed to clumps) for PGS analysis in the context of IVF treatments;
c) clarifying the extent of concordance of genetic information within the em-
bryo; and d) determining the type of aneuploidy/mosaicism among cells.

Reference:
1. Capalbo A, Rienzi L. Mosaicism between trophectoderm and inner cell
mass. Fertil Steril. 2017 Apr 19. pii: S0015-0282(17)30298-4. http://
dx.doi.org/10.1016/j.fertnstert.2017.03.023. [Epub ahead of print] Review.
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REBIOPSY AND PREIMPLANTATION GENETIC
SCREENING (PGS) REANALYSIS FOR EMBRYOS
WITH AN INITIAL NON-DIAGNOSTIC RESULT
YIELDS A EUPLOID RESULT IN THE MAJORITY OF
CASES. S. A. Neal,a,b E. J. Forman,a,b,c C. R. Juneau,a,b S. J. Morin,a,b

T. Molinaro,a,c L. Sun,d R. S. Zimmerman,d R. T. Scott, Jr.,a,b,c aIVI/
RMA, Basking Ridge, NJ; bThomas Jefferson University, Philadelphia, PA;
cRutgers-Robert Wood Johnson, New Brunswick, NJ; dFoundation for Em-
bryonic Competence, Basking Ridge, NJ.

OBJECTIVE: After PGS, a small percentage of embryo biopsies do not
yield a result suitable for a diagnosis. There are limited data regarding the
efficacy of rebiopsying these embryos and whether they are more or less
likely to be euploid. This study seeks to determine how often a diagnosis
is obtained when embryos with previously non-diagnostic PGS results are
thawed, re-biopsied and reanalyzed.
DESIGN: Retrospective cohort study of all PGS cases from a large IVF

center referred to a single genetics laboratory.
MATERIALS AND METHODS: All embryos that underwent PGS from

October 2009 until April 2017 were included. Trophectoderm biopsies were
analyzed on one of three genetic screening platforms - SNP microarray, real-
timePCR, or next generation sequencing (NGS), depending upon date of submis-
sion. Biopsies with non-diagnostic results - either nonconcurrent (results did not
pass quality controlmeasures due to noise/uninterpretable results) or unamplified
(not enough geneticmaterial available for evaluation) - were noted. Embryos that
were subsequently rebiopsied for PGS reanalysis were further examined to clas-
sify results as euploid, abnormal or non-diagnostic.
RESULTS: Of the 44,543 embryos submitted for PGS, 1536 (3.4%)

yielded nonconcurrent results and 164 (0.4%) yielded unamplified results.
Rebiopsy for PGS reanalysis occurred in 364 (23.7%) cases and, after rebiop-
sies were analyzed, the diagnostic rate was 98.4%with the assignment of 241
(66.2%) euploid diagnoses. The likelihood of a euploid diagnosis following
rebiopsy was not significantly different than the euploid rate for embryos that
were assigned a diagnosis after initial biopsy (66.2 versus 61.8% respec-
tively, P¼0.08).
CONCLUSIONS: The rebiopsy and PGS reanalysis of embryos initially

designated as non-diagnostic yields an interpretable result in the vast majority
of cases and the embryos are just as likely to be euploid. As a result, serious
consideration should be given to re-evaluation of undiagnosed embryos.
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REPEAT BIOPSY OF CRYOPRESERVED EMBRYOS
FOR PREIMPLANTATION GENETIC SCREENING
(PGS) REANALYSIS DOES NOT ADVERSELY IMPACT
REPRODUCTIVE POTENTIAL. S. A. Neal,a,b

E. J. Forman,a,b,c C. R. Juneau,a,b S. J. Morin,a,b T. Molinaro,a,c L. Sun,d

R. S. Zimmerman,d R. T. Scott, Jr.,a,b,c aIVI/RMA, Basking Ridge, NJ; bTho-
mas Jefferson University, Philadelphia, PA; cRutgers-Robert Wood Johnson,
New Brunswick, NJ; dFoundation for Embryonic Competence, Basking
Ridge, NJ.

OBJECTIVE: The safety of rebiopsy for PGS reanalysis of embryos with
initially non-diagnostic results (unamplified or nonconcurrent) has been
debated. This study seeks to determine the reproductive potential of euploid
embryos after they have undergone repeat biopsy.
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: All embryos submitted by one IVF center

to a single genetics laboratory between 2009 and 2016 that required a second bi-
opsyandunderwentPGSreanalysiswith aeuploid result prior tobeing transferred
were included in the studygroup.Embryoswere initiallybiopsiedat theblastocyst

< 35 years 35-37 years 38-40 years 41-42 years > 42 years P value

Implantation rate (%) 56.8 51.7 56.6 58.3 66.6 >0.05
Spontaneous abortion rate (%) 8.2 8.9 8.1 12.6 12.5 >0.05
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stage and then cryopreserved. When a non-diagnostic result was obtained, em-
bryoswerewarmed for repeat biopsy and recryopreserved or, in rare cases, trans-
ferred on the same day of rapid PGS reanalysis. The control group consisted of
embryos that did not initially undergo PGS prior to cryopreservation, but were
later warmed, biopsied, found to be euploid, and subsequently transferred. PGS
was performed using real-time PCR or next generation sequencing (NGS), de-
pending upon the platform being utilized in the genetics laboratory at the time
of analysis. Sustained implantation rates (SIRs) and clinical loss rates were
compared using Pearson’s chi square test.

RESULTS: Frozen embryo transfers involving 104 rebiopsied euploid em-
bryos were available for review. The control group contained 570 previously
cryopreserved euploid embryos transferred after a single biopsy. There were
no differences in sustained implantation rates or clinical loss rates between
the two groups.

CONCLUSIONS: Pregnancy rates after transfer of euploid embryos that
require repeat biopsy are comparable to those following transfer of euploid
embryos that are subjected to warming and biopsy for initial PGS analysis.
This finding suggests that repeat biopsy itself does not harm the reproductive
potential of the embryo. Patients should be counseled that embryos can be
safely rebiopsied in order to obtain a diagnostic result and, if euploid upon
reanalysis, can be subsequently transferred with acceptable pregnancy rates.

Outcomes following transfer of euploid embryos after rebiopsy compared to

those only biopsied once

Study group
(n¼104)

Control group
(n¼570) P-value

SIR 48.1% 49.4% 0.81
Clinical loss rate 18.3% 15.3% 0.44
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NON-INVASIVE PREIMPLANTATION GENETIC
SCREENING OF HUMAN BLASTOCYSTS. V. Kuznyetsov,a

S. Madjunkova,b R. Antes,c R. Abramov,d G. Motamedi,e

Z. Ibarrientos,f C. L. Librach.d aPreimplantation Genetics Program,
CReATe Fertility Centre, Toronto, ON, Canada; bPreimplantation Genetics, Create
Fertility Centre, Toronto, ON, Canada; cCReATe Fertility Center, Toronto, ON,
Canada; dCReATe Fertility Centre, Toronto, ON, Canada; eIVF Lab, Embryologist,
Toronto, ON, Canada; fCreate Fertility Centre, Toronto, ON, Canada.

OBJECTIVE: Trophectoderm biopsy (TB) and preimplantation genetic
screening (PGS) for 24-chromosome aneuploidy using array comparative
genomic hybridization (aCGH) and next-generation sequencing (NGS),
significantly improves clinical reproductive outcomes. Although TB is a
safe procedure if performed by experienced embryologists, development of
non-invasive comprehensive chromosome screening, without embryo bi-
opsy, eliminates any risk of embryo damage. The objective of this study
was to determine if spent blastocyst culture medium (SBM) and blastocoele
fluid (BF), derived from vitrified-warmed blastocysts, could be used for non-
invasive preimplantation genetic screening (NIPGS).

DESIGN: NIPGS samples (SBM+BF) were analyzed for chromosomal
abnormalities and results were compared with the corresponding TB and/
or whole blastocyst (WB) samples.

MATERIALS AND METHODS: Warmed Day 5/6 blastocysts, donated for
research, were cultured in separate 25ml droplets (Global HP medium with HSA
(LifeGlobal). After24 hours, the blastocysts were collapsed by a laser pulse, and
then both SBM and BF samples were collected together as one NIPGS sample
into PCR tubes. As a negative control we used the same media without embryo
culture. SurePlex kit (BlueGnome) was used for whole genome amplification
(WGA) of TB, NIPGS and WB samples. NGS by VeriSeq PGS (Illumina) was
used to determine concordance rates for whole chromosome copy number be-
tween NIPGS and TB and WB samples.

RESULTS: After WGA, the amplification rate of NIPGS samples was
100% (25/25). The concordance rate for whole chromosome copy number
between a)NIPGS vs. TB, b)NIPGS vs. WB and c)TB vs. WB samples
was 85.0% (17/20); 94.4% (17/18) and 85.7% (12/14) respectively. All
NIPGS samples successfully identified the gender of the embryos. Our re-
sults showed that whole chromosome (12 samples) and segmental (2 sam-
ples) aneuploidies as well as chromosomal mosaicism (2 samples) could
be detected in the NIPGS samples using NGS.

CONCLUSIONS: Genomic DNA from NIPGS samples derived from
vitrified-warmed blastocysts can be amplified and used for aneuploidy

screening, exhibiting almost full concordance with invasive testing. Addi-
tional studies are needed to improve this technology for potential translation
into standard clinical genetic testing.
Supported by: CREATE FERTILITY CENTRE
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NONINVASIVE CHROMOSOME SCREENING IM-
PROVES THE CLINICAL OUTCOMES IN FROZEN-
THAWED SINGLE BLASTOCYST TRANSFER
CYCLES. C. Liyi,a S. Lu,b R. Fang,a X. Zhao.a aCentre
for Reproductive Medicine, Wuxi Maternity and Child Health Hospital,
Wuxi, China; bClinical Research, Yikon Genomics, Shanghai, China.

OBJECTIVE: To perform a clinical evaluation of the efficacy of single em-
bryo transfer at blastocyst stage selected using the noninvasive chromosome
screening (NICS) assay, which involves the sequencing of free genomic DNA
in the culture medium of individual blastocysts for obtaining chromosomal
ploidy information.
DESIGN: A retrospective observational study from September 2015 to

September 2016.
MATERIALS AND METHODS: A total of 353 frozen-thawed single

blastocyst transfer (SBT) cycles were divided into three groups with different
blastocyst selection criteria: the first was the No-choice groupwhich had only
one blastocyst for transfer for each patient (n¼285). The second was the
Morphology group. The patients of this group had at least two blastocysts
available and blastocysts were selected for single blastocyst transfer on the
basis of traditional morphological assessments (n¼41); the third was the
NICS group that had at least two blastocysts for each patient and the euploid
blastocysts were selected using NICS for single blastocyst transfer (n¼27).
RESULTS: The biochemical pregnancy rate in the No-choice group, the

Morphology group and the NICS group was 65.3%, 65.9% and 85.2%,
respectively (P¼0.232). Among three groups, the NICS group had the high-
est implantation rate (63.0%) (P¼0.193), comparedwith 56.1% and 45.3% in
the Morphology group and the No-choice group, respectively. There was no
incidence of early miscarriage in the NICS group, while the early miscarriage
rate in the No-choice group and the Morphology group was 21.1% and
13.0%, respectively (P¼0.094). A significant difference was found in the
ongoing pregnancy rate among the three groups, which was highest in the
NICS group (63.0%) and lowest in the No-choice group (37.9%) (P¼0.016).
CONCLUSIONS: NICS is a novel genetic testing that allows an accurate

selection of blastocysts with better developmental potential for transfer and
might improve the clinical outcomes.
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HIGH EFFICACY OF NON-INVASIVE CHROMOSOME
SCREENING USING SPENT CULTURE MEDIUM FOR
PREIMPLANTATION GENETIC TESTING OF HUMAN
EMBRYOS. L. Huang,a,b B. Bogale,a S. Lu,c X. S. Xie,b,d,e

C. Racowsky.a,f aDept. of Ob/Gyn, Brigham & Women’s Hospital, Boston,
MA; bDept. of Chemistry & Chemical Biology, Harvard University, Cam-
bridge, MA; cDept. of Clinical Research, Yikon Genomics Company, Ltd.,
Shanghai, China; dBeijing Advanced Innovation Center for Genomics, Pe-
king University, Beijing, China; eBiodynamic Optical Imaging Center,
School of Life Sciences, Peking University, Beijing, China; fHarvard Medi-
cal School, Boston, MA.

OBJECTIVE: Preimplantation genetic screening (PGS) with trophecto-
derm (TE) biopsy, PGS-TE, is widely used in clinical IVF but embryo mosa-
icism and lack of suitability for biopsy of some embryos limits the technique.
While ploidy of the biopsied TE cells is provided by PGS-TE, this may not
reflect ploidy of the entire TE and/or that of the inner cell mass (ICM). An
efficacious non-invasive chromosome screen (NICS) that provides ploidy
for both the whole TE and the ICM, would therefore fill a much needed
gap in clinical IVF. The present study targeted this gap by critically exam-
ining the utility of analyzing cell-free DNA in spent culture media for predic-
tion of whole embryo ploidy.
DESIGN: Cohort study of Day 5 human blastocysts comparing PGS-TE,

NICS and whole embryo ploidy results.
MATERIALS AND METHODS: Vitrified day 5 blastocysts from ICSI,

previously tested with PGS-TE and donated under patient informed consent
(n¼33), were warmed, cultured in 15 ul drops of Global Total under oil and,
after 24hr, 10 ul spent media samples and corresponding embryos were
collected. All samples were amplified by MALBAC subsequent to next

FERTILITY & STERILITY� e277



generation sequencing (NGS) analysis using illumina Hiseq XTen system.
Results for culture medium, the PGS-TE test and the whole embryo were
compared to determine the sensitivity and specificity of the NICS assay for
screening chromosomal abnormalities in each embryo.

RESULTS: All 33 spent media samples were successfully amplified.
Compared with the whole embryo results, the false positive rate of NICS
was 18.8% and the false negative ratewas 0%. The Negative Predictive Value
of NICS was 100% and the Positive Predictive Value was 79%. Comparing
the whole embryo and TE biopsy results, 25 of the 33 samples were consis-
tent; excluding samples with missing data (n¼4), the false positive rate was
13.8% and the false negative rate was 0%. However, when comparing the
copy number variations (CNVs) among the three methods, 19 of the NICS
results were consistent with the whole embryo results, while only 13 of the
TE results were consistent with the whole embryo results.

CONCLUSIONS: These data reveal a false negative rate for aneuploidy of
0% with NICS, suggesting that NICS can virtually eliminate any chance of
selecting an aneuploid embryo due to mosaicism. Moreover, the sensitivity
of our NICS assay in screening chromosome abnormalities is high (100%).
NICS provides more accurate CNV correspondence to the whole embryo
than to the TE biopsy. Further studies are warranted to confirmwhether these
preliminary findings translate into a paradigm shift for PGS in clinical IVF.

Supported by:National Key Technologies Research and Development pro-
gram (2016YFC0900100 to L.H.), Peking University; Beijing Advanced
Innovation Center for Genomics, Peking University; Yikon Genomics,
China; Center for Infertility and Reproductive Surgery Research Grant,
Department of Obstetrics & Gynecology, Brigham & Women’s Hospital,
Boston.
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PUT ON ICE, TWICE: COMPARISON OF TROPHECTO-
DERM BIOPSY (TEBX) WITH PREIMPLANTATION
GENETICSCREENING (PGS) INCYCLESUSINGPREVI-
OUSLY FROZEN VS. FRESH AUTOLOGOUS
OOCYTES. N. Noyes,a H. Lee,b S. Druckenmiller,c P. Labella,b

E. Ampeloquio,d J. Grifo.e aOBGYN,NewYorkUniversity School ofMedicine,
NewYork, NY; bOB/GYN, NYULangone Fertility Center, NewYork, NY; cOb-
stetrics and Gynecology, NYU School of Medicine, New York, NY; dOB GYN,
NYU Fertility Center, Brookfield, CT; eNYU Langone Fertility Center.

OBJECTIVE: Independent use of oocyte cryopreservation (OC) & TEBX-
PGShas rapidly increasedover thepast decadeas these technologieshavebecome
more reliable &mainstream. Together they allow women to have children when
ready & limit embryo transfer (ET) to a single euploid blastocyst (BL), even at
advanced ages. Our center has performed >3000 cycles of each & now uses
the technologies together. Here, we assessed whether adding TEBX-PGS to
OC impacted outcomes by comparing TEBX-PGS cycles in which previously
cryopreserved vs. fresh (FR) oocytes served as the female gamete.

DESIGN: Retrospective case-control.

MATERIALS ANDMETHODS: 116OC (n¼88<age 40 + 28Rage 40)&
1446 FR (n¼857 age <40 + 589R age 40) cycles using TEBX-PGS were as-
sessed (mean age of both groups: 39�2). Only PGS cycles using autologous oo-
cytes retrieved at our center were included. In OC cycles, ICSI was performed on
thawedmature (MII) oocytes; in FR cycles, ICSI or inseminationwas used based
on semen parameters. All resultant zygotes were cultured for 5-7 days at which
point any BL reaching Stage R2BC underwent TEBX & was then vitrified.
Thus, in OC cycles, freezing occurred twice (oocyte+BL) while in FR cycles,
only BL were frozen. In the OC arm, oocytes were cryopreserved for a median
of 4�3y. Data were compared for OC vs. FR cycles in women < vs. R age
40y. Chi Square was used for statistics.
RESULTS: See Table. Survival in OC cycles was >80%. In 93 (80%) OC

&1243 (86%) FR cycles,> 1 2PN-fertilized oocyte developed into a BL suit-
able for TEBX (p¼ 0.1), with a mean of 4�3/cycle for OC & 5�4/cycle for
FR (p¼ .01).When comparing OC to FR, a similar percentage of biopsied BL
tested euploid or exhibited mosaicism. Regardless of oocyte age & freezing,
transfer of 1 euploid BL resulted in similar implantation & pregnancy rates
with >50% of transferred BL resulting in a live-birth in all groups.
CONCLUSIONS: OC was associated with fewer BL suitable for TEBX,

but not a lower proportion of cycles with at least 1 biopsiable BL. Euploidy
rate per biopsied BL, and implantation & ongoing/delivered rates per trans-
ferred euploid BL, were similar whether starting with OC or FR oocytes,
regardless of age at retrieval. Thus, adding TEBX to OC appears potentially
beneficial in affording single-ET and thus, singleton live birth. Patients
should be counseled that OC may result in a lower BL formation rate and
therefore, fewer biopsiable BL for evaluation.
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MORPHOLOGY MATTERS: INCREASED EMBRYO
EUPLOIDY RATES AND PREGNANCY RATES WITH
INCREASED BLASTOCYST QUALITY. F. Sharara,a,b

M. R. Goodwin,a G. A. Abdo.a aVirginia Center for Reproductive
Medicine, Reston, VA; bGeorge Washington University, Washington, DC.

OBJECTIVE: Prior data have suggested that embryo ploidy rather than
morphology is the best marker for successful outcome in PGS cycles with
few studies evaluating the role of morphology. However, recent data suggest
that embryo morphology is critical in predicting implantation and live birth
rates with better quality embryos producing the best outcomes. We therefore
evaluated our experience between 1/2013 and 2/2017 specifically regarding
embryo morphology and correlating morphology with euploidy rates, and
morphology with ongoing pregnancy rates in those who had an ET.
DESIGN: Retrospective analysis.
MATERIALS AND METHODS: The blastocysts from women undergo-

ing PGS (age: 36.3 + 3.6 years, range 26-44) were graded according to Gard-
ner’s classification before undergoing trophoectoderm biopsy before day 6
ET or vitrification. Blastocysts were divided into AA (3AA-6AA), AB or
BA (2-6), and BB (1-6) and the blasts were then analyzed by a-CGH and

Outcomes of autologous ART cycles where TEBX-PGS was used. Values are n (%).

Age (y)

<40y OC (median 37+3;
n¼88, median¼
14+11MI&
MII thawed)

<40y FR (median 38+5;
n¼857, median¼

14+11eggs
retrieved)

P <40y
groups

>40y OC (median
40+1; n¼28,

median¼12+16MI&
MII thawed)

>40y FR (median 41+3;
n¼589, median¼9+9

eggs retrieved)
P >40y
groups

OC: Survived and Assessed
as MII at Thaw

1004 (78%) 281 (76%)

No. Cycles Achieving BL
Suitable for TEBX

73 (83%) 756 (88%) .2 20 (71%) 487 (82%) .08

No. Biopsied BL/2PN
Fertilization

288 (39%) 4320 (59%) .0001 87 (45%) 1877 (50%) .2

No. Euploid BL 97 (34%) 1502 (35%) .8 10 (11%) 279 (15%) .4
No. Aneuploid BL 122 (42%) 1647 (38%) .2 68 (78%) 1255 (67%) .03
No. Mosaic BL 70 (25%) 1170 (27%) .3 9 (10%) 342 (18%) .06
No. TEBX Cycles with

At Least One Euploid BL
50 (68%) 580 (77%) .1 7 (35%) 173 (35%) 1

No. TEBX Cycles with
All Aneuploid BL

23 (32%) 176 (23%) .1 13 (65%) 314 (65%) 1

Embryo Implantation Rate 24/42 (57%) 521/753 (69%) .1 6/9 (67%) 150/210 (71%) .7
Ongoing+Delivered

Rate/Transfer
21/41 (51%) 438/735 (60%) .3 6/9 (67%) 128/206 (62%) 1
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NGS at Genesis Genetics (Detroit, MI). The PGS results were compared with
blastocyst morphology. In total, 565 blastocysts from 171 cycles (137 pa-
tients) were evaluated. Pregnancy rates were correlated evaluated in those
who had a day 6 fresh ET (N¼63) and FET (N¼53) cycles.

RESULTS: Of the 565 blastocysts, only 72 (12.7%) were top quality (AA),
254 (50%) were AB-BA, and 239 (42%) were BB. Of the 72 AA blastocysts
evaluated, 3 showed no results (4.1%). The incidence of euploidy in this
group was 60.9% (42/69). In a total of 254 AB or BA blasts, 14/254
(6.7%) had no results, and the incidence of euploidy was 50% (118/237),
in contrast to 25/239 (10.5%) with no results in BB blasts with an incidence
of euploidy of 34.6% (P< 0.001 compared to AA and AB-BA). The inci-
dence of no results was also significantly different between the 3 groups
(P < 0.001). The ongoing pregnancy rate for those who had a fresh day 6
ET was not different between AA and AB-BA (66.7% vs 66.7%, P¼1.0)
but were significantly different between AA and BB (66.7% vs 33.3%,
P¼0.043), and between AB-BA and BB (66.7% vs 33.3%, P¼0.085). For
FET cycles (N¼53), 7/10 (70%) had an ongoing pregnancy in AA compared
to 18/28 (64.3%) is AB-BA (P¼0.74), in contrast to BB (2/15, 13.3%,
P¼0.004). Comparing AB-BA to BB showed also a significant difference
(18/28 vs 2/15, P¼0.001).

CONCLUSIONS: Blastocystmorphologycorrelateswellwith euploidy,how-
ever even topqualityembryoshavea40%aneuploidy rate.The incidenceof aneu-
ploidy increased significantly to66%inBBblastocysts.ABorBAblastocysts had
a 50% incidence of euploidy. In addition, the no-result incidence increased signif-
icantly among the 3groups asmorphologydecreasedwith avery low incidence in
top quality embryos. This provides more evidence that embryo morphology is a
predictor of euploidy, with lower morphology blastocysts having a significantly
higher incidence of aneuploidy. The pregnancy rates also differed significantly
and were lower in BB blastocysts compared to AA or AB-BA in both fresh and
FET cycles. The study is ongoing.

Reference:
Irani M et al, Fertil Steril 2017; 107:664-670.
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SOUTH ASIAN AND CAUCASIAN WOMEN UNDERGO-
ING PGS HAVE SIMILAR OUTCOMES IN BOTH FRESH
DAY 6 ET AND FET CYCLES. F. Sharara,a,b

M. R. Goodwin,a G. A. Abdo.a aVirginia Center for Reproductive
Medicine, Reston, VA; bGeorge Washington University, Washington, DC.

OBJECTIVE: Previous studies have shown lower pregnancy rates
following blastocyst transfers in South Asian women compared to Cauca-
sians despite a younger age in South Asians (Shahine 2009, Sharara 2012,
Shah 2016). We investigated whether such disparities existed when embryo
euploidy was controlled for in both fresh day 6 ET and in FET cycles.

DESIGN: Retrospective cohort study.
MATERIALSANDMETHODS: Outcomes of autologous IVF cycles per-

formed at a private ART center between 1/2014 and 2/2017 were reviewed.
All patients underwent day 5 trophoectoderm biopsy (Genesis Genetics, De-
troit, MI), with a subset having fresh day 6 ET and another undergoing FET.

RESULTS: There were 167 cycles included in this analysis: 101 cycles in
Caucasians (C) and 66 cycles in South Asians (SA). South Asians were
slightly younger, (36.2 vs 35.5 years in C vs SA, respectively, P¼0.26)
and had higher AMH levels (2.55 vs 3.74 ng/ml, in C vs SA, respectively,
P¼0.03) and higher AFC (13.2 vs 17.2, P¼0.013) with lower gonadotropin
use (3750 vs 3286 IUs in C vs SA, respectively, P¼0.005). There were no
differences in the number of oocytes retrieved (12.6 vs 12.4 in C vs SA,
respectively, P¼0.83), MII oocytes retrieved (9.4 vs 9.2 in C vs SA, respec-
tively, P¼0.89), fertilization rates (89.2 vs 88.1 % in C vs SA, respectively,
P¼0.89), peak progesterone (0.91 vs 0.88 ng/ml in C vs SA, respectively,
P¼0.77), or peak estradiol (1511 vs 1594 pg/ml in C vs SA, respectively,
P¼0.65) on the day of HCG administration. In the C group, 30 cycles re-
sulted in no blastocysts to biopsy or no euploid blasts for transfer (29.7%)
compared to 18 (27.3%) in the SA group, P¼NS). A larger proportion of em-
bryos developed to the blastocyst stage and were biopsied in Caucasians
compared to South Asians (41.5 vs 34.0 % in C vs SA, respectively,
P¼0.049), but no difference in the incidence of euploid embryos (38.7 vs
45.8 % in C vs SA, respectively, P¼0.27). A higher proportion of blastocysts
were AA grade in the C group (31/79 (39.2%) vs 14/53 (26.4%), P¼0.72),
with 65% of euploid blastocysts being AB-BA in SA. In 57 cycles with fresh
day 6 ET (36 in C and 21 in SA), there were no differences in ongoing preg-
nancy rate (58.3 vs 52.4 % in C vs SA, respectively, P¼0.66). The ongoing
PR in the 38 FET cycles evaluated to date were also not different (12/25
[48%] vs 8/13 [62%], P¼0.43).

CONCLUSIONS: While a year younger with higher AMH levels and AFC
and requiring less gonadotropins, South Asian women produced fewer total blas-
tocysts and top quality blastocysts but still had comparable ongoing pregnancy
rates to Caucasians in both fresh day 6 and FET PGS cycles, confirming recent
data in FET cycles but contrary to fresh day 6 ET data previously reported
(Shah 2016). Larger studies are needed to confirm or refute our findings.
Reference:

1. Shahine et al, PLOS 2009Sharara et al, MEFS 2012Shah et al, Fertil Steril
2016.
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HOWOFTEN DO PATIENTS UNDERGOING IVFWITH
PREIMPLANTATION GENETIC SCREENING HAVE
AN EMBRYO SEX PREFERENCE? I. Levin,a

L. Sekhon,a T. G. Nazem,a J. A. Lee,a N. Copperman,a

M. Bell,a M. Daneyko,a A. B. Copperman.b aReproductive Medicine Asso-
ciates of New York, New York, NY; bObstetrics and Gynecology, RMANY-
Mount Sinai, New York, NY.

OBJECTIVE: Preimplantation genetic screening (PGS) is increasingly
utilized by infertility patients/couples to identify euploid embryos and to
optimize the likelihood of a successful outcome. Analysis of chromo-
somal copy number provides preimplantation information regarding em-
bryonic sex chromosomes. While some patients select an embryo based
on sex, others select embryos for transfer based entirely on morphologic
grade. In a cohort of patients neither requesting sex selection for X-linked
disorders nor family balancing, we sought to understand how PGS infor-
mation influenced patient preferences with regard to embryo selection
prior to transfer.
DESIGN: Retrospective, Observational study.
MATERIALS AND METHODS: The study included all IVF-PGS cy-

cles from 2012 - 2017 that yielded at least 2 euploid embryos, consisting
of at least 1 male and 1 female. All patients included indicated that they
did not prefer a specific embryo sex at initial consultation. Patients pur-
suing IVF solely for the purpose of genetics, sex selection or elective em-
bryo banking were excluded from this analysis. All patients underwent
transfer of a single embryo. Patients’ electronic medical records were re-
viewed to ascertain whether patients chose an embryo for transfer based
solely on morphologic grading or based on both the morphologic grade
and embryo sex.
RESULTS: A total of 495 IVF-PGS cycles yielding at least 1 male and 1

female euploid embryo suitable for transfer were included. Upon review of
the PGS results with the physician and clinical team, 82.63% (n¼409/495)
opted not to express a preference for the sex of the embryo being transferred.
The remaining 17.37% (n¼86/495) had a preference for a particular embryo
sex. Of the patients who expressed a sex preference, in 68.6% (n¼59/86) of
cases the patient opted to transfer the best morphologically graded female
embryo and in 31.4% (n¼27/86) of cases opted for the best morphologically
graded male embryo.
CONCLUSIONS: Patients who utilize IVF-PGS cycles are presented with

an interesting clinical dilemma: Do they choose to transfer an embryo based
solely on morphologic grading, or do they incorporate information regarding
the sex of the offspring? In this study, the large majority of infertility patients
did not express a sex preference, andwere in fact most concerned about trans-
ferring an embryo with the highest morphologic grade. In the subset of pa-
tients who did express a sex preference, two thirds elected to transfer a
female embryo. As IVF-PGS becomes increasingly popular, an increasing
amount of genomic and non-genomic information will be available to pa-
tients. Future studies should continue to monitor how access to more infor-
mation may influence patients’ family building decision-making.
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SIGNIFICANTDIFFERENCES INMISCARRIAGERATES
BETWEEN CENTERS AFTER REPLACEMENT OF
EUPLOIDBLASTOCYSTSTESTEDBYARRAYCOMPAR-
ITIVE GENOME HYBRIDIZATION. S. S. Sawarkar,a

T. Escudero,b A. Jordan,b J. Grifo,c Z. Nagy,d J. Zhang,e G. Ball,f

S. H. Chen,g A. Coates,h J. Barritt,i S. Munne.a aCooperGenomics, Livingston,
NJ; bReprogenetics, Livingston, NJ; cNYU Langone Medical Center, NY, NY;
dResearch, Reproductive Biology Associates, Atlanta, GA; eNew Hope Fertility
Center, New York, NY; fIVF Laboraory, Seattle Reproductive Medicine, Seattle,
WA; gGynecology and Obstetrics, IRMS at Saint Barnabas, Livingston, NJ;
hOregonReproductiveMedicine, Portland, OR; iARTReproductive Center, Bev-
erly Hills, CA.
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OBJECTIVE: To determine whether iatrogenic factors not related to aneu-
ploidy but to ART practice could impact the chance of miscarriage.

DESIGN: This retrospective cohort study included a total of 3,074 cycles
of PGS resulting in pregnancy (+sac) from 30 fertility clinics. The cycles
were attempted between 2011 and Dec 2015. Centers reporting substantial
number of procedure pregnancy follow up were included in the study.

MATERIALS AND METHODS: Blastocyst biopsies from cycles per-
formed at multiple fertility clinics were referred to the same reference labo-
ratory for analysis. Genetic analysis was performed by array Comparative
Genome Hybridization (aCGH).

RESULTS: On average 11% of implanted sacs were lost, either as empty
sacs (5%) or clinical losses after a FHBwas detected (6%). However, embryo
loss per center ranged from as low as 2% (2/89) to as high as 23% (9/61).
There were several centers with significantly different embryo loss rates
than the mean 11% (p<0.001). One center in particular, had actually an in-
crease in embryo loss frequencies over the years, from 2% (2/89, year
2011-12), to 16% (49/316, 2013-14), to 21% (19/91, 2015), which was
significantly different (p<0.001). Maternal age, region, number of embryos
with no result (a potential biopsy issue), and indication for PGS (i.e. RPL)
were not a factor for these differences. We also compared the miscarriage
rate of those centers with their reported loss rate for SART 2014 for frozen
transfer, and on average the miscarriage rate weighted by age was 18.45%
compared to 11% for PGS. Centers with high PGS miscarriage rates did
not have high miscarriage rates in the SART dataset.

CONCLUSIONS: The study shows for the first time a strong association
between center-specific ART practices and frequency of embryo loss. Being
the genetics lab the same and all embryos diagnoses as euploid, this leaves as
suspect causes luteal support and blastocyst biopsy techniques as some of the
potential causes for these differences. It is paramount to determine these
causes since these changes defeat the purpose of PGS, replacing embryos
with the highest ongoing implantation potential. One word of caution is;
due to the study being retrospective, associations are apparent, and causality
cannot be established.

Reference:
1. Munn�e S. Preimplantation Genetic Diagnosis for Aneuploidy and Trans-
locations Using Array Comparative Genomic Hybridization. Current Geno-
mics. 2012;13(6):463-470. http://dx.doi.org/10.2174/138920212802510457.
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LIVEBIRTHRATEISASSOCIATEDWITHINFERTILITY
DIAGNOSIS FOLLOWING FET OF CHROMOSOMALLY
EUPLOID BLASTOCYSTS: ANALYSIS OF 5,633 CYCLES
REPORTED TO SARTCORS. F. Meng,a,b

M.Goldsammler,a,b E.Wantman,c S.K. Jindal.a,b aObGyn andWomen’sHealth,
Montefiore’s Institute for Reproductive Medicine and Health, Hartsdale, NY;
bAlbert Einstein College of Medicine, Bronx, NY; cRedshift Technologies,
Inc., New York, NY.

OBJECTIVE: To evaluate euploid embryo competency based on the etiol-
ogy of the infertility (endometriosis, diminished ovarian reserve, male factor,
tubal factor or unexplained/unknown).

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: All autologous and donor egg day 5

PGS-FET cycles from 2014 reported to SARTCORS were evaluated. Demo-
graphic data including patient age, BMI, smoking, prior fertility and etiology
of infertility were collected and analyzed. Exclusion criteria were patients
with uterine abnormalities, PGD cycles for single gene disorders, gender se-
lection or HLA determination. The outcome measure was live birth rate.
STATA v14.2 was used to perform statistical analysis including X2 test. Lo-

gistic regression models were created to control confounding variables such
as age, smoking, prior fertility, and max FSH values. P<0.05 was considered
statistically significant.
RESULTS: Live birth rates following PGS-FET of euploid embryos were

58% for both autologous and donor oocytes. A diagnosis of unexplained or
unknown cause infertility was associated with significantly higher live birth
rates following FET of euploid embryo even after controlling for confound-
ing variables [OR 1.27 (95% CI 1.05- 1.55), p¼0.02]. Diminished ovarian
reserve conferred a significantly lower live birth rate than other infertility di-
agnoses on unadjusted analysis and continued to show an association with
lower live birth rates following adjusted analysis [OR 0.81 (95% CI 0.65-
1.01), p¼0.07)].
CONCLUSIONS: Unexplained infertility is associated with a higher live

birth rate compared to patients with known etiology infertility. Diminished
ovarian reserve is associated with lower live birth rates, despite chromoso-
mally euploid embryos. We postulate that once euploid embryo competency
is established in patients with unexplained infertility, their pregnancy out-
comes are significantly improved. Further studies are being conducted to
determine associations with patient age and secondary outcome measures.
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PREGNANCY OUTCOMES BETWEEN EUPLOID AND
NON-TESTED BLASTOCYSTS IN FROZEN EMBRYO
TRANSFER CYCLES. J. Thorne, L. A. Kaye,
A. Bartolucci, C. A. Benadiva, J. Nulsen, L. Engmann.
Dept. of Reproductive Endocrinology & Infertility, University of Connecti-
cut Health Center, Farmington, CT.

OBJECTIVE: Debate continues on the clinical value of preimplantation
genetic screening (PGS) and whom it may benefit. We compared pregnancy
outcomes in frozen embryo transfer (FET) cycles between non-tested blasto-
cyst transfers immediately following a freeze-all in vitro fertilization (IVF)
cycle and euploid blastocyst FET cycles.
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: 279 cycles performed at a large univer-

sity-based center during a four-year period were evaluated. 116 blastocyst
FET cycles subsequently following a freeze-all IVF cycle and 163 euploid
blastocyst FET cycles were included for analysis. The primary outcome
was ongoing pregnancy rate (OPR). Secondary outcomes included implanta-
tion rate (IR), clinical pregnancy rate (CPR), clinical loss rate (CLR) and
multiple pregnancy rate (MPR). Patients were further stratified by age and
number of embryos transferred. Student’s t-test was used to assess contin-
uous variables. Chi-square and Fisher’s exact test was used to assess categor-
ical variables. Multivariate logistical regression was performed to control for
potential confounding variables. A p-value <0.05 was considered statisti-
cally significant.
RESULTS: Among all patients, IR (67.2% vs. 71.5%, p¼0.45), CPR

(76.7% vs. 72.4%, p¼0.42), OPR (61.2% vs. 63.8%, p¼0.66) and CLR
(20.2% vs. 11.8%, p¼0.09) were similar between the two groups. Those in
the non-tested FET group demonstrated an increased MPR (29.2% vs.
16.2%, p¼0.02); however, this was no longer appreciated in patients
receiving a single embryo transfer (2.5% vs 3.4%, p ¼ 0.80). Outcomes
were stratified by age (Table). Using logistic regression to control for signif-
icant confounding variables of age, BMI, and endometrial preparation proto-
col, the adjusted odds ratio for OPR was 0.77 (95% CI 0.46-1.30, p¼0.33).
CONCLUSIONS: PGS improves pregnancy and clinical loss rates in an

older patient population. Women under 35 years utilizing PGS had decreased
multiple pregnancy rates; however, if a single blastocyst transfer was per-
formed there was no benefit to testing embryos.

Pregnancy Outcomes Stratifed by Age

IR, n (%) CPR, n (%) OPR, n (%) CLR, n (%) MPR, n (%)

<35 PGS 62/85 (72.9) 55/75 (73.3) 46/75 (61.3) 9/55 (16.3) 5/55 (9.1)
<35 Untested 79/104 (76.0) 62/75 (82.7) 54/75 (72.0) 7/62 (11.2) 17/62 (27.4)
36-37 PGS 30/44 (68.2) 25/36 (69.4) 24/36 (66.7) 1/25 (4.0) 4/25 (16.0)
36-37 Untested 21/40 (52.5) 13/23 (56.5) 10/23 (43.5) 3/13 (23.1) 6/13 (46.2)
38-40 PGS 37/45 (82.2) 26/32 (81.3) 25/32 (78.1) 1/26 (3.8) 10/26 (38.5)
38-40 Untested 13/21 (61.9) 11/12 (91.7) 7/12 (58.3) 4/11 (36.3) 3/11 (27.3)
41-42 PGS 10/16 (62.5) 10/14 (71.4) 7/14 (50.0) 3/10 (30.0) 0/10 (0.0)
41-42 Untested 3/10 (30.0) 3/5 (60.0) 0/5 (0.0) 3/3 (0.0) 0/3 (0.0)

Bold: p<0.05
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ROUTINE TRANSFER OF MULTIPLE EMBRYOS IS NO
LONGER NECESSARY TO ACHIEVE HIGH RATES OF
HEALTHY SINGLETON BIRTHS PER TRANSFER IN
WOMEN UP TO 42 YEARS OLD. M. C. Schiewe,a

F. Garner,b R. E. Anderson,c N. L. Nugent,a J. B. Whitney,a B. S. Shapiro.b
aART Lab, Ovation Fertility, Newport Beach, CA; bOvation Fertility, Fertility
Center of LasVegas, LasVegas, NV; cOvation Fertility, SouthernCalifornia Cen-
ter for Reproductive Medicine (SCCRM), Newport Beach, CA.

OBJECTIVE: Based on current literature, our center implemented a 100%
freeze-all strategy, with almost all cycles (87.5%) using pre-implantation ge-
netic screening (PGS) and 80-90% of our transfers being single blastocysts.
Here, we evaluate the effectiveness of a clinical strategy of routine single
euploid embryo transfer (SEET) to achieve acceptable live birth rates and
to try to maximize the rate of healthy singleton live births.

DESIGN: The reults reported below are those reported by the US Centers
for Disease Control and Prevention (CDC) for 2014. The outcome measures
were live birth rate per transfer and the rate of term singleton births of normal
birthweight (‘‘Healthy singletons’’).

MATERIALS AND METHODS: Routine laboratory procedures involved
ICSI, group culture in single-step media with protein supplement, tri-gas incuba-
tion, blastocyst vitrification following trophectoderm biopsy/PGS. Embryo thaw
and transvaginal ultrasound-guided transfer followed within 1-2 months.

RESULTS: See Table below summarizing transfers of frozen-thawed em-
bryos. In 2014, we performed no fresh embryo transfers. An average of 1.1-
1.2 thawed embryos were transferred, so that 80-90% of our transfers were
single embryos. Despite the routine transfer of single embryos, the live birth
rates per transfer were at least 55% in each age group, and the rates of healthy
singleton live birth per transfer were at least 48%. These rates were consis-
tently 1.5x the national averages, validating acceptability.

CONCLUSIONS: The strategy of routine single euploid blastocyst trans-
fer following a freeze-all cycle was successful at producing high rates of live
birth and healthy singleton term births, confirming no need for the transfer of
multiple embryos in these age groups. These findings support the recently
revised ASRM/SART guidance to transfer a maximum of one embryo
following PGS. Based on these encouraging results in 2014, SCCRM’s use
of PGS was increased to 99% in 2015, and the mean number of transferred
embryos was further reduced to 1.0. Overall, our goal of ‘‘one embryo-one
baby’’ has effectively been realized.
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PREIMPLANTATION GENETIC SCREENING (PGS)
GIVES SIMILAR PROCREATIVE ADVANTAGE IN
DONOR CYCLE (DC) AND NON-DONOR CYCLE
(NDC). S. W. Hong, J. Seo, J. J. Berger. CHA Fertility Cen-
ter, Los Angeles, CA.

OBJECTIVE: The advantages of PGS, higher pregnancy and lower
miscarriage rates, have been confirmed in NDC. However, there is limited
data available regarding similar effects of PGS in DC. The objective of
this study was to demonstrate if PGS would have similar improvements in
pregnancy rates and miscarriage rates when used with DC IVF.

DESIGN: Retrospective study.
MATERIALS AND METHODS: From Sep-2014 through Feb-2017 a total

of 456 frozen embryo transfers (FETs) were performed at our facility. The
numbers of NDC with and without PGS, and DC with and without PGS, were
165, 127, 57, and 107 respectively. All mature oocytes were inseminated with
ICSI. Normally fertilized oocytes were cultured until day 5/6 post retrieval.For
PGS, laser was used for biopsies, samples were loaded into PCR tubes. Vitrifica-
tion technique was previously described. Embryos were equilibrated in 37�C
cryoprotectant solution having 1.5mol/L ethylene glycol (EG) for 5min followed

by vitrification solution having 5.5 mol/L EG + 1.0mol/L sucrose for 20sec. The
embryowas thenplacedon thegold electronmicroscopegrid (EMG)andplunged
into liquid nitrogen. Forwarming, theEMGwas transferred to dishes sequentially
containing1mlofwarming solutionswith varying amounts of sucrose for 2.5min
intervals at37�C.Transferembryoswerewarmedat least3hrsprior.Non-biopsied
embryos had assisted hatching.
RESULTS: A total of 456 FETs were performed. Groups 1 (n¼165) and 2

(n¼127) represented NDC with and without PGS respectively. Groups 3 (n¼57)
and 4 (n¼107) represented DC with and without PGS respectively. A total of
923 blastocysts were warmed and 886 embryos (96.0%) survived. A total of 782
blastocysts were transferred, a mean of 1.7�0.5 embryos were transferred per
FET.Of the 456FETs, 322 resulted in pregnancy (70.6%), of those 43 pregnancies
ended in miscarriage (13.4%). The pregnancy rate of each group (Group 1-4) was
76.4% (126/165), 66.9% (85/127), 77.2% (44/57), and 62.6% (67/107) respec-
tively. For each group, the miscarriage rate was 7.9% (10/126), 14.1% (16/85),
6.8% (3/44), and 20.9% (12/67) as of March 2017. Miscarriage rates without
PGS (Group 2 and Group 4) were significantly higher (P>0.05) than with PGS
(Group 1 and Group 3) in both NDC and DC. In the NDC, the miscarriage rate
without PGS (Group 2) was about 2 times higher than with PGS (Group 1). In
the DC, the miscarriage rate without PGS (Group 4) was about 3 times higher
than with PGS (Group 3). Pregnancy rates in the PGS groups were higher than
withoutPGSgroups, forbothDCandNDC,but thiswasnot statistically significant.
Thus far, the number of deliveries per group was 42, 34, 29, and 37 respectively,
while the number of ongoing per group was 75, 35, 18 and 16 as of March 2017.
CONCLUSIONS: In this study, PGS led to a significantly lower miscarriage

rate for both donor and non-donor FETs. These findings are comparable to other
studies in non-donor cycles and supports the use of PGS even when using young,
donor eggs. If these improved pregnancy rates lead to higher live birth rates have
yet to be demonstrated, but thus far the results are promising.
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INTENTION TO TREAT (ITT) ANALYSIS IDENTIFYING
PATIENTGROUPSWHO BENEFIT FROM PREIMPLAN-
TATION GENETIC SCREENING (PGS). L. A. Murphy,a

E. A. Seidler,b N. Resetkova,c A. Penzias,d K. L. Thornton,e

D. Sakkas.e aBoston IVF/BIDMC, Harvard Medical School, Boston, MA; bRe-
productive Endocrinology & Infertility, BIDMC, Harvard Medical School, Bos-
ton, MA; cBoston IVF / Beth Israel Deaconess Medical Center, Boston, MA;

dBoston IVF / Harvard Medical School, Waltham, MA; eBoston IVF, Waltham,
MA.

OBJECTIVE: To evaluate the effectiveness of PGS in an intention to treat
setting across multiple age groups compared to IVF without PGS.
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: Electronic medical records were searched

for all first cycle patients who indicated an intention to pursue PGS (PGS-ITT)
from December 2014 to September 2016, with frozen transfers from these in-
tended cycles assessed through December 2016 (N¼300). The cohort of patients
wasmatchedbyage andoocyteyieldwith controls (no intention to usePGS) from
the same time period. A second group of patients intending PGS for their 2nd and
3rd cycles (N¼175) were also evaluated and matched with controls. Outcome
measures are shown in Table 1. Ongoing pregnancy is defined as pregnancy in
the second trimester and through delivery.
RESULTS: For the 300 patients intending to utilize PGS on their first IVF

cycle attempt, PGS did not make a difference in overall ongoing pregnancy
rates compared to matched controls (36.6% PGS-ITT vs. 35.4% Control)
(Table 1). Patients aged >38 in the PGS-ITT group achieved significantly
better pregnancy rates per embryo transfer than controls (62.5% PGS-ITT
vs. 31.3% Control) but similar pregnancy rates per oocyte retrieval (35.2%

Data Set Age <35 Age 35-37 Age 38-40 Age 41-42

Number of transfers National Avg 24,740 12,626 9,343 3,460
OF Clinic 78 71 60 23

Mean number transferred National Avg 1.6 1.5 1.6 1.7
OF Clinic 1.1 1.2 1.2 1.1

Live birth per transfer National Avg 46.6% 44.0% 38.3% 32.1%
OF Clinic 73.1% 66.2% 55.0% 78.3%

Healthy singleton term birth/ET National Avg 30.7% 30.6% 27.1% 23.3%
OF Clinic 56.4% 56.3% 48.3% 69.6%
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PGS-ITT vs. 38.5% control). A similar outcome was seen in those undergo-
ing second and third cycles (Table 1). The difference in pregnancy rate per
transfer was most apparent in the >38 age group (44.6% PGS-ITT vs.
16.7% Control). Of significance, those intending PGS were more likely to
have a single embryo transfer than controls (mean ¼1.0 PGS-ITT vs. 1.4
Control: P<0.001).

CONCLUSIONS: PGS does not improve pregnancy rates when
comparing ongoing pregnancy per patient. It is not beneficial in patients at-
tempting their first IVF cycle under 38 years of age. In patients >38, fewer
transfers involving fewer embryos are needed to achieve pregnancy in those
utilizing PGS compared to age/oocyte matched controls. The greatest benefit
of PGS is seen in those >38 years who are undergoing repeat IVF cycles.
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COPY NUMBER VARIANT CALLING ON A 177 GENE
EXPANDED CARRIER SCREENING PANEL REVEALS
IMPACT OF HBB DELETIONS. K. A. Beauchamp,a

P. Grauman,a G. J. Hogan,a K. R. Haas,a G. M. Gould,a

K. K. Wong,a G. A. Lazarin,a E. Evans,a D. Muzzey.b aCounsyl, South
San Francisco, CA; bCounsyl Inc., South San Francisco, CA.

OBJECTIVE: Expanded carrier screening (ECS) identifies couples whose
future children are at increased risk of Mendelian conditions. Historically,
ECS has been performed with limited or no copy number variant (CNV) call-
ing, often restricted to a handful of founder deletions. The lack of broad CNV
calling may reduce the detection rate of ECS.

DESIGN: We performed panel-wide CNV calling on an ECS cohort of
65,732 patients tested between Nov. 2016 and April 2017 to determine its
impact on detecting at risk couples.

MATERIALS ANDMETHODS: Here we report CNV statistics for a 177-
gene ECS panel on a cohort of 65,732 anonymized patient samples. We per-
formed CNV deletion and duplication calling on 161 autosomal genes and 10
genes on chromosome X (calls for six genes, such as SMN1, are treated as
special cases and excluded from this analysis). Copy number calling was per-
formed using a Hidden Markov Model on next generation sequencing depth
data.

RESULTS: Although the genes with the most observed deletions
(CLN3, GALC, CTNS) contain known founder mutations, 62% of called
CNVs were located outside of the six genes for which we called dele-
tions in our previous 112-gene panel (CLN3, CTNS, GALC, HEXA,
MCOLN1, and NEB). Beyond the previously studied six gene subset,
we also observe a large number of deletions in HBB (50 observations)
and FANCA (58 observations); many of these variants are predicted to
be pathogenic and significantly impact the population disease risk
burden. Furthermore, HBB deletions are particularly common in South-
east Asians and African Americans.

CONCLUSIONS: @Using a 65,732 patient cohort, we retrospectively
evaluated the impact of CNVs on a 177 gene ECS panel. Most of the
observed CNVs were outside the six genes for which we called founder
deletions in previous work, indicating that broader use of CNV calling
will improve detection rates in ECS. The presented findings have moti-
vated the inclusion of panel-wide deletion calling in our clinical ECS
panel, where novel deletions undergo real-time variant interpretation
to assess clinical impact.

Supported by:All authors are employees of Counsyl, a commercial molec-
ular diagnostics laboratory.
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EXPLORING THE CHROMOSOMAL CONCORDANCE
BETWEEN TROPHECTODERM AND INNER CELL
MASS REVEALS A 6% ‘BIOLOGICAL FALSE NEGA-
TIVE’ RATE DURING PREIMPLANTATION GENETIC
SCREENING. M. Viotti,a A. R. Victor,a A. Brake,a J. Tyndall,a

A. Murphy,a L. Lepkowsky,a A. Lal,a D. K. Griffin,b C. Zouves,a

F. L. Barnes.a aZouves Fertility Center, Foster City, CA; bSchool of Biosci-
ences, Canterbury, United Kingdom.

OBJECTIVE: Preimplantation genetic screening (PGS) at the blastocyst
stage is based on the assumption that the placenta-forming trophectoderm
(TE), the source of cell biopsy used for downstream examination, is an accu-
rate representative of the inner cell mass (ICM), the group of cells that gives
rise to the fetus. Previous studies exploring the rates of concordance between
TE and ICM have relied on dated technologies or have suffered from small
sample sizes. Here, we use NextGen Sequencing (NGS) to explore this ques-
tion in a large group of embryos.
DESIGN: 50 blastocyst embryos deemed aneuploid by original TE biopsy

were tested for the karyotypic profile of the ICM.
MATERIALS AND METHODS: Blastocysts from freeze-all cycles

were subjected to routine PGS by NGS. Embryos with full aneuploidies
(complete losses or gains) were thawed and re-biopsied to isolate cells
of the ICM and a second TE sample. PGS by NGS was subsequently
performed on each embryo’s ICM biopsy, and in case of discordance
also on the second TE sample. Three analysts blindly interpreted all re-
sulting karyotype profiles independently.
RESULTS: From a population of 50 blastocysts originally designated as

aneuploid, three cases (6%) had euploid ICMs. For these three instances,
the second TE biopsy is representative of the ICM. A further five embryos
(10%) had ICMs that contained the aneuploidy detected in the initial TE bi-
opsy, but had additional minor karyotypic discrepancies with the original
profile. For these five embryos the second TE biopsy was concordant with
the original profile, suggesting that the entire TE had a different karyotypic
makeup than the ICM. The remaining 42 embryos (84%) showed perfect
karyotypic concordance between ICM and TE.
CONCLUSIONS: In�6% of blastocysts, an initial aneuploid diagnosis is

false negative, and the ICM is in effect euploid. This would help explain the
reported cases in which a transferred aneuploid embryo leads to a normal and
healthy pregnancy. Interestingly, in the discordant embryos the second TE bi-
opsy often represents the ICM, meaning that a TE re-biopsy of aneuploid
blastocysts might identify euploid embryos for transfer.
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PGS DOES NOT IMPROVE PREGNANCY OUTCOMES
IN IVF CYCLES USING VITRIFIED DONOR
OOCYTES. N. Doyle,a M. J. Hill,a J. Doyle,b

W. Caswell,c J. Lim,b M. J. Tucker,b M. O. Stratton,c

J. Graham,b A. DeCherney,a K. Devine,b H. L. Hayes,c M. Levy.b aNational
Institute of Health, Bethesda, MD; bShady Grove Fertility, Rockville, MD;
cDonor Egg Bank USA, Rockville, MD.

OBJECTIVE: Theoretically oocyte cryopreservation has the potential to
disrupt the meiotic spindle leading to abnormal segregation of chromosomes
and increased aneuploidy in embryos. Therefore, PGS might have benefit in

Analysis of ongoing pregnancy rates per patient and retrieval for PGS-ITT and matched Controls.

Control vs.
PGS-ITT

Number of
Retrievals

Number of
Fresh Transfers

Number of
Frozen Transfers

Number of
Cycles with

Embryos Biopsied

Number of
Cycles with

Euploid Embryos

Number of
Ongoing/Deliveries

per Transfer

Number of
Ongoing/Deliveries

per Retrieval

1st cycle
Control <38 165 136 89 0 0 106/225 (47.1%) 106/165 (64.2%)b

PGS-ITT<38 158 15 137 140 128 68/152 (44.7%) 68/158 (43.1%)b

Control >38 135 110 56 3 2 52/166 (31.3%)a 52/135 (38.5%)
PGS-ITT>38 142 8 72 118 81 50/80 (62.5%)a 50/142 (35.2%)
2nd/3rd Cycle
Control<38 74 62 56 0 0 36/118 (30.5%) 36/74 (48.6%)
PGS-ITT<38 83 9 76 64 50 31/85 (36.5%) 31/83 (37.3%)
Control>38 119 106 50 0 0 26/156 (16.7%)c 26/119 (21.8%)
PGS-ITT>38 124 6 68 86 42 33/74 (44.6%)c 33/124 (26.6%)

Same letters a:a, b:b, c:c denotes P<0.01
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vitrified donor egg cycles. In contrast, embryos derived from young donor
oocytes are expected to be predominantly euploid, and trophectoderm biopsy
may have a negative effect relative to transfer without biopsy. We evaluated
the rate of aneuploidy among blastocysts derived from vitrified donor oocytes
and assessed clinical outcomes resulting from transfer of PGS normal blas-
tocysts vs. from transfer of PGS untested embryos.

DESIGN: Retrospective cohort study.
MATERIALS ANDMETHODS: 2012 -2017 vitrified donor egg cycles per-

formed at multiple clinics were reviewed. Outcomes from the same donor’s oo-
cytes that were used in both PGS (study group) vs. non-PGS (control group)
recipient cycles were compared. Importantly, this analysis enabled a single donor
to serve as her own control. GEE models adjusted for multiple cycles and
controlled forPGSandnon-PGScycles fromthe samedonor. PGSwasperformed
by array comparative genomic hybridization or DNA microarray.

RESULTS: 515 recipient cycles from 96 donors were available for analysis.
32% of donor oocyte embryos were aneuploid. 11.1% of PGS cycles had no
euploid embryos for transfer. These cycles were included in all analyses. Among
all cycles, clinical and total pregnancy loss rateswerehigher in the nonPGSgroup
compared to the PGS group. However, there was no statistically significant
improvement in the endpoint of ongoing/live birth with PGS testing. Cumulative
pregnancy rates were 53%without PGS and 53%with PGS (Table: Comparisons
of vitrified donor egg IVFwith no PGS vs. with PGS using GEEmodels for esti-
mation of themeans (a)Analysis limited to the first transfer resulting from insem-
ination of a lot of vitrified donor oocytes, (b) Analysis of the initial and all
subsequent transfers (C) Analysis of cumulative pregnancy).

CONCLUSIONS: Aneuploidy rate is relatively low in donor oocyte cy-
cles. PGS does not improve ongoing pregnancy or birth rates in the recipients
of vitrified donor oocytes. This finding was persistent in analyses of the first
transfer, all transfers, and cumulative pregnancy rates. While PGS does
decrease the total pregnancy loss rate in donor oocyte recipient patients, it
is at the expense of additional cost and time of PGS testing in this population.

Outcome No PGS PGS OR (95% CI) P value

FIRST TRANSFER (N) 319 107
Ongoing or Birth 44.3 46.9 1.10 (0.69-1.78) 0.66
Clinical pregnancy loss 11.3 4.3 0.34 (0.08-1.53) 0.16
Biochemical loss 13.3 10.8 0.79 (0.28-2.16) 0.64
Total Pregnancy Loss 24.5 15.1 0.56 (0.27-1.33) 0.19
ALL TRANSFERS (N) 395 120
Ongoing or Birth 43.5 47.9 1.19 (0.76-1.85) 0.44
Clinical pregnancy loss 12.5 3.7 0.27 (0.06-1.19) 0.08
Biochemical loss 13.4 8.4 0.71 (0.26-1.93) 0.5
Total pregnancy loss 25.9 12.1 0.41 (0.17-0.99) 0.04
CUMULATIVE

Ongoing or Birth
53.0 52.8 0.99 (0.62-1.58) 0.97
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TARGETEDNEXTGENERATIONSEQUENCING (NGS)
IDENTIFIES HIGHER PROPORTIONS OF MONO-
SOMIES IN THE LARGER CHROMOSOME GROUPS
THAN QPCR. C. Briton-Jones,a L. Sekhon,a J. A. Lee,a

J. Feuerstein,b R. Slifkin,a M. Duke,a A. B. Copperman.c aReproductive
Medicine Associates of New York, New York, NY; bTouro College of Oste-
opathic Medicine, New City, NY; cObstetrics and Gynecology, RMANY-
Mount Sinai, New York, NY.

OBJECTIVE: The advantages of targeted NGS as a preimplantation genetic
testing (PGT) platform include: low cost, enhanced detection of partial chromo-
somedeletionsandduplications andgreaterpotential for automation to reducehu-
man error. Most NGS studies have compared trophoblast cells or aneuploid cell
lines, diagnoses, to those obtained by existing PGT technologies. This study
compared differences in the frequency of chromosome specific aneuploidies by
NGS and quantitative polymerase chain reaction (qPCR).

DESIGN: Retrospective.
MATERIALS AND METHODS: The study included patients undergoing

autologous IVF cycles with embryonic aneuploidy screening by qPCR and
NGS from January 2012 to February 2017. Donor oocyte IVF cycles and trans-
location carriers were excluded. Trophectoderm cells, obtained via blastocyst bi-
opsy during culture day 5 to 7, underwent CCS. Proportions of embryos that
showed aneuploidy for a specific chromosome were separated into the two
CCStechniques (NGSorqPCR).Affectedchromosomesweregroupedaccording
to size (A-C: large (chromosomes 1-12, X); D-G: small (chromosomes 13-22, Y)

and centromere position, using standard karyotype criteria. Chi-square test was
used to determine statistical significance where P<0.05.
RESULTS: A total of 8551 blastocysts from 1556 patients were analyzed

using qPCR or NGS for detection of chromosomal aneuploidy (Table 1).
Aneuploid embryos determined by qPCR had a 41.7% incidence of chromo-
somal loss or gain in the A to C group chromosomes as compared to 67.1%
aneuploid embryos determined by NGS (p< 0.00001). When comparing
chromosome gains of aneuploidy, qPCR identified 23.5% errors in the A to
C chromosomes as compared to 29.6% identified by NGS (p¼0.016).
When comparing chromosome losses in the A to C chromosome groups
qPCR identified 18.1% of aneuploid embryos carried this type of error
whereas NGS identified 37.5% (P<0.00001). qPCR identified 93.3% of
the aneuploid embryos as having a loss or gain error in the smaller chromo-
some groups: D to G; compared to 93.6% by NGS (NS).

TABLE 1. Proportion of aneuploid embryos and chromosomal specific

aneuploidy by chromosome group

qPCR NGS p-value

Patients 1244 312 NS
Embryos biopsied 6751 1800 NS
Proportion aneuploid 37.15 34.94 NS
Proportion of aneuploidy affecting

groups A-C
41.7 67.1 0.0001

Proportion of aneuploid gains
affecting groups A-C

23.5 29.6 0.05

Proportion of aneuploid losses
affecting groups A-C

18.2 37.5 0.0001

Proportion of aneuploid affecting
groups D-G

93.3 93.6 NS

Proportion of aneuploid gains
affecting groups D-G

51.4 45.6 NS

Proportion of aneuploid losses
affecting groups D-G

42.0 48.0 NS

CONCLUSIONS: This study demonstrates that in smaller chromosomes,
NGS and qPCR provide similar aneuploidy detection rates. In larger chromo-
somes, however, NGS detected significantly more abnormalities than qPCR,
particularly with regard to chromosomal monosomies. These findings
demonstrate that the improved whole chromosome resolution obtained
with NGS that allows for a more comprehensive evaluation of chromo-
some-specific gains and losses.
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ANEUPLOIDY RATES IN DAY 5 VS DAY 6
BIOPSIES. J. Davie,a D. Neitzel,b K. Robinson,a M. Zhu,a

N. E. Faulkner.b aGood Start Genetics, Inc., Cambridge, MA;
bGood Start Genetics, Cambridge, MA.

OBJECTIVE: To determine whether aneuploidy rates differ between bi-
opsies performed on day 5 vs day 6 blastocysts.
DESIGN: Aneuploidy is a common cause of early pregnancy loss and is

known to increase with maternal (oocyte) age. An aneuploid embryo may
fail to implant, result in miscarriage, or lead to the birth of a child with a ge-
netic disorder. Preimplantation genetic screening (PGS) can reduce the
chance of transferring an aneuploid embryo by identifying chromosomally
normal (euploid) blastocysts prior to transfer. Transferring a euploid embryo
increases the likelihood of a healthy, ongoing pregnancy.Blastocyst biopsy
for PGS testing is typically done on day 5; however, biopsy may be done
on day 6 or later depending on embryo development. There is limited data
about whether aneuploidy rates differ based on day of biopsy. Here we
analyze PGS results from client clinics to determine whether aneuploidy
rates differ by biopsy day.
MATERIALS ANDMETHODS: PGS was performed on blastocyst-stage

trophectoderm biopsies from fertility clinics across the country. Samples
were analyzed using a targeted next-generation sequencing-based assay vali-
dated for whole chromosome and segmental (>10MB) aneuploidy detection.
Samples in which no result was obtained or egg age was unknown were
excluded from this analysis. Aneuploidy rates were compared based on
oocyte age and day of blastocyst biopsy.
RESULTS: Of 28,329 biopsies, 72% were from day 5 blastocysts, 27%

were from day 6 blastocysts, and< 1%were from day 7 blastocysts. Average
egg age was 34 years. The rate of aneuploidy for all samples, regardless of
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biopsy date, ranges from 32.3% (< 30 years) to 84.5% (> 42). Day 5 biopsy
aneuploidy rates were comparable to the overall rates. The aneuploidy rate on
day 6 samples was higher than day 5 samples, both overall (51.3% vs 45.3%)
and for each individual age group (see table). The overall aneuploidy rate for
day 7 biopsies (51.8%) was similar to day 6 data (51.3%).

Egg Age % Aneuploidy Day 5 % Aneuploidy Day 6

< 30 30.8 36.0
30-34 35.4 42.1
35-37 44.1 50.4
38-40 58.7 66.9
41-42 75.7 80.1
>42 83.1 89.0

CONCLUSIONS: Biopsies of day 5 embryos show a similar aneuploidy
rate to published literature, likely due to the fact that most blastocyst biopsies
are done on day 5. The rate of aneuploidy in day 6 biopsies is higher than day
5 biopsies; however, �48% of the day 6 biopsies were euploid with the po-
tential for a healthy pregnancy, supporting the continuation of biopsying
slower developing embryos. Further research is needed to determine the
cause for the increased rate of aneuploidy on day 6.

Supported by: This study was funded by Good Start Genetics, Inc.
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EUPLOID SINGLE FROZEN DAY 5 VERSUS DAY 6: CAN
WE EXPECT EQUAL OUTCOME?. J. Liebermann,
J. Mathews, J. Machlin, L. Baranyi, I. Elzy, R. Brohammer,
J. Nani, E. Marut. Fertility Centers of Illinois, Chicago, IL.

OBJECTIVE: Today, preimplantation genetic screening (PGS) is per-
formed at the blastocyst stage by removing trophectoderm cells. The biopsy
can be done at the blastocyst stage on day 5 or day 6. Elective single embryo
transfer (eSET) is key to healthy singleton pregnancies. This outcome can be
further improved by transferring a single euploid embryo. One would expect
that a euploid embryo regardless of the day of biopsy should have an equal
potential to implant. Therefore, we were looking into single euploid transfers
using day 5 blastocysts and compare it to single euploid day 6 blastocysts. In
addition, we collected data on euploid day 5 and day 6 blastocyst double em-
bryo transfers. Our endpoint was looking at the rate of clinical pregnancy
(cPR), ongoing pregnancies (oPR) and implantation rates between groups.

DESIGN: Retrospective analysis.
MATERIALS ANDMETHODS: A total of 341 euploid single day 5 blas-

tocyst transfers (group A) were analyzed. Group Awas then compared to 217
euploid single day 6 blastocyst transfers (group C). In addition, 130 transfers
with two euploid day 5 blastocysts (group B), and 58 transfers with two
euploid day 6 blastocyst transfers (group D) were examined. Blastocysts
were collapsed prior vitrification and subsequently hatched using a laser 1-
2 hrs prior transfer. Both natural and hormone replacement cycles were
used to increase receptivity of the endometrium. Chi-square test was used
for statistical analysis of cPR, oPR and IR between groups.

RESULTS: There was a significant difference among the groups with one
euploidblastocyst transferred in regards tocPR,oPR,and IR(P<0.05).Moreover,
significantdifferencewereobservedamong thegroups takingonevs twoembryos
in regards to cPR and oPR (P<0.05). When two euploid embryos were trans-
ferred, there was no significant difference between day 5 and day 6 blastocysts
transferred (group B vs group D). However, improved outcome in group B and
D was unfortunately combined by a high percentage of twin pregnancies.

CONCLUSIONS: Transfer of single euploid embryos whether transferred
day 5 or day 6 blastocysts provides a good outcome, althoughwith day 5 blas-
tocyst a superior outcomewas observed.However, the difference between day
5 and day 6 euploid transfers was neglected if two embryos being transferred.
Transferring two euploid embryos regardless of day of development is supe-
rior in outcome compared to transferring single euploid embryos. However, a
high rate of twins has to be considered. These findings have to be shared with
the patients having the request in transferring two euploid blastocysts.
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DO ANEUPLOIDY RATES DIFFER IN BLASTOCYSTS
BIOPSIED ON DAY 5 VS DAY 6?. L. A. Bishop,a

C. M. Owen,b G. Patounakis,c M. J. Hill,d K. Koniares,e

K. Devine,f A. H. DeCherney,g J. Doyle.a aShady Grove
Fertility Reproductive Science Center, Rockville, MD; bNIH/NICHD/
PRAE, Bethesda, MD; cReproductive Medicine Associates of Florida,
Lake Mary, FL; dNIH, Bethesda, MD; eGeorgetown University School of
Medicine, Washington, DC; fShady Grove Fertility Center, Washington,
DC; gEunice Kennedy Shriver National Institute of Child, Bethesda, MD.

OBJECTIVE: Several studies have demonstrated that day 5 blastocysts
have higher implantation rates than day 6 blastocysts in fresh embryo trans-
fers. It is unclear if this is due to poor embryo quality with delayed blastula-
tion, or dyssynchronous endometrium. We aimed to assess embryo quality
through preimplantation genetic screening (PGS) and determine if day 6
blastocysts had higher rates of aneuploidy.
DESIGN: Retrospective cohort.
MATERIALSANDMETHODS: Fresh autologous IVF cycles fromMarch

2014 through July 2015with embryos undergoingPGSwere available for anal-
ysis. Patients who elected for PGD for single gene disorders or known parental
translocations were excluded from the analysis. Mixed-effects logistic regres-
sion models were used to assess for an association between day of embryo bi-
opsy and aneuploidy. Analysiswas performed adjusting formaternal age using
piece-wise model. Unadjusted analysis was also performed.
RESULTS: Available for analysis were 707 cycles from 544 unique pa-

tients. 3,055 embryos were biopsied and stratified according to blastulation
rate. An average of 4.3 embryos were biopsied per completed cycle, with
similar numbers blastulating and biopsied on days 5 and 6. The average
age in this population was 37 years. Prior to adjusting for maternal age, em-
bryos biopsied on day 6 were more likely to be aneuploid than those reaching
the blastocyst stage on day 5 (OR 1.246 (1.064-1.460), p ¼0.006). Aneu-
ploidy was significantly associated with maternal age (%37 years old OR
1.05 (1.02-1.09) p¼0.002;>37 years old OR 1.26 (1.13-1.41) p<0.001). Af-
ter adjusting for maternal age, embryos biopsied on day 6 continued to have
higher aneuploidy rates (OR 1.169 (1.003-1.363), p¼0.046).
CONCLUSIONS: Our data demonstrated embryos with delayed blastula-

tion are more likely to be aneuploid. To our knowledge this is the largest
cohort with adequate power to address this question. Though this difference
is statistically significant, the absolute difference is small, therefore factors
other than aneuploidy may also contribute to lower pregnancy rates in day
6 fresh transfers.

Day 5 Blastocyst
(n¼1538)

Day 6 Blastocyst
(n¼1517)

No. Biopsied/Cycle 2.2 2.2
Unadjusted Aneuploidy Rate 53%(50%-56%) 58%(55%-61%)
Adjusted Aneuploidy Rate 56%(53%-59%) 60%(57%-62%)
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EMBRYO EUPLOID RATE BASED ON DAY OF TRO-
PHECTODERM BIOPSY. C. R. McCann,a

R. Halverson,b P. S. Dudley,b G. Ball.c aEmbryology, Seattle
Reproductive Medicine, Seattle, WA; bSeattle Reproductive
Medicine, Seattle, WA; cIVF Laboraory, Seattle Reproductive Medicine, Se-
attle, WA.

OBJECTIVE: This study evaluated the correlation between day of tro-
phectoderm biopsy and ploidy, and assessed if this connection was consistent
across patient ages.
DESIGN: In this retrospective study, data were collected from 406 patients

who underwent 514 preimplantation genetic screening (PGS) cycles in 2015-
2016. Variables included for analysis were patient age and day of biopsy

Group A Group B Group C Group D

Number of frozen transfers
(FET)

341 130 217 58

Age (Mean�SEM) 36.8�2.1 36.6�4.8 37.1�4.6 36.9�4.3
Number of embryos

transferred (n)
1 2 1 2

Clinical pregnancy/FET 51.9a;aa 63.1aa 42.9a;aa 56.9aa

Implantation rate (%) 51.9a 45.8 42.9a 44
Ongoing pregnancy

rate/FET (%)
46a 59.2aa 32.7a 56.9aa

Twin pregnancy rate (%) - 45.1 - 34.2

Denotes statistical significance aP<0.05; aaP<0.05
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(5 or 6). Only good and fair embryos based on SART criteria were considered
suitable for biopsy. A total of 1,996 embryos were biopsied.

MATERIALS AND METHODS: Trophectoderm biopsy was performed on
day 5 or 6. All embryos were then vitrified, and ploidy assessed by a third party
testing laboratory using array comparative genomic hybridization (aCGH). A to-
tal of 28embryos resulted asno read (1.4%)andwerenot included in this analysis.
Statistical comparisons were made by Chi-Square analysis.

RESULTS: The average age of autologous patients was 36.8. An average of
four embryos were biopsied per cycle. Overall among autologous patients, 999
embryos were found to be euploid (54%), and 847 aneuploid (46%). When
isolating embryos that were biopsied on D5, 524 (59%) were euploid and 371
(41%) aneuploid. In contrast, D6 embryos yielded significantly fewer euploid re-
sults, with 475 (50%) euploid embryos and 476 (50%) aneuploid (p<0.001). This
trend held true across all age groups, although did not reach significance in all
comparisons. D5 embryos from donor oocyte recipients had a euploid rate of
82%, compared with D6 embryos at 70% (p>0.05). D5 embryos from patients
under 35were 73% euploid, while D6 embryos were 66% (p>0.05). For patients
aged 35-37, D5 embryos were 63% euploid, with their D6 counterparts 58%
(p>0.05). D5 embryos from patients aged 38-40 were 52% euploid, and D6
were 39% (p<0.05). Patients over 40 showed a D5 euploid rate of 28%, and
D6 embryos 23% (p>0.05).

CONCLUSIONS: Overall, embryos that were biopsied on D5 are signifi-
cantly more likely to yield euploid results than their D6 counterparts. Further
studies will be necessary to determine if this trend among age groups holds
true, and to examine the effect of ploidy and day of biopsy on subsequent im-
plantation success for frozen embryo transfers. Such data could help guide
clinical decisions regarding patient recruitment for PGS as well as embryo
selection for frozen embryo transfer in non-PGS cases.

DAY 5
TROPHECTODERM

BIOPSY

DAY 6
TROPHECTODERM

BIOPSY

Patient Age Euploid Aneuploid Euploid Aneuploid

donor egg 58 (82%) 13 (18%) 55 (70%) 24 (30%)
<35 220 (73%) 82 (27%) 200 (66%) 102 (34%)
35-37 141 (63%) 82 (37%) 129 (58%) 93 (42%)
38-40 127 (52%)* 116 (48%) 115 (39%)* 178 (61%)
>40 36 (28%) 91 (72%) 31 (23%) 103 (77%)

*P<0.05
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EMBRYOEUPLOIDRATEBASEDONEMBRYOQUAL-
ITY AT THE TIME OF BIOPSY. C. R. McCann,a

R. Halverson,b P. S. Dudley,b G. Ball.c aEmbryology, Seattle
Reproductive Medicine, Seattle, WA; bSeattle Reproductive
Medicine, Seattle, WA; cIVF Laboraory, Seattle Reproductive Medicine, Se-
attle, WA.

OBJECTIVE: This study was designed to explore the relationship between
embryo morphology at the time of trophectoderm biopsy and ploidy, and to
determine if there was variation among patients of different ages.

DESIGN: In this retrospective study, data were collected from 406 patients
who underwent 514 preimplantation genetic screening (PGS) cycles in 2015-
2016. Variables included for analysis were patient age and embryo quality at
the time of biopsy. Only good and fair embryos based on SART criteria were
selected for biopsy. A total of 1,996 embryos were biopsied.

MATERIALS ANDMETHODS: Blastocysts were assessed formorphology
based on SART criteria prior to undergoing trophectoderm biopsy on day 5 or 6.
All embryos were then vitrified, and ploidy assessed by a third party testing lab-
oratoryusingarray comparativegenomichybridization (aCGH).A total of 28em-
bryos resulted as no read (1.4%) andwere not included in this analysis. Statistical
comparisons were made by Chi-Square analysis.

RESULTS: The average age of autologous patients was 36.8. An average of
four embryos were biopsied per cycle. Among autologous patients, 999 embryos
were found to be euploid (54%), and 847 aneuploid (46%). When isolating
morphologically good embryos, 757 (60%) were diagnosed as euploid and 500
(40%) aneuploid. Fair embryos yielded significantly fewer euploid results, with
242 (41%) euploid and 347 (59%) aneuploid (p<0.001). This trend held true
across all age groups, although did not reach significance in all comparisons.
Good embryos fromdonor oocyte recipients had a euploid rate of 78%, compared
with fair embryos at 70% (p>0.05). Good embryos from patients under 35 were

72% euploid, while fair embryos were 62% (p<0.05). For patients aged 35-37,
good embryos were 67% euploid, with their fair counterparts 46% (p<0.001).
Good embryos from patients aged 38-40 were 52% euploid, and fair were 32%
(p<0.001). Patients over 40 with good embryos showed a euploid rate of 32%,
and fair embryos 12% (p<0.001).
CONCLUSIONS: In general, morphologically good embryos are signifi-

cantly more likely to yield euploid results than their fair counterparts. This
gap in euploid rate between good and fair embryos appears to widen with
increasing age, although this trend is not significant. Further studies will
be necessary to link ploidy and quality with subsequent implantation success
for frozen embryo transfers. Such data could potentially help guide clinical
decisions regarding patient recruitment for PGS as well as embryo selection
for frozen embryo transfer in non-PGS cases.

GOOD QUALITY FAIR QUALITY

Patient Age Euploid Aneuploid Euploid Aneuploid

donor egg 80 (78%) 23 (22%) 33 (70%) 14 (30%)
<35 316 (72%)** 121 (28%) 104 (62%)** 63 (38%)
35-37 206 (67%)* 100 (33%) 64 (46%)* 75 (54%)
38-40 179 (52%)* 162 (48%) 63 (32%)* 132 (68%)
>40 56 (32%)* 117 (68%) 11 (12%)* 77 (88%)

*P<0.001; **P<0.05
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DAY 6 PGS FRESH EMBRYO TRANSFER IMPROVES
PREGNANCYOUTCOMEANDREDUCEMISCARRIAGE
RATE. G. A. Abdo, M. R. Goodwin, M. G. Abdo, F. Sharara.
Virginia Center for Reproductive Medicine, Reston, VA.

OBJECTIVE: There are concerns that day 6 PGS fresh embryo transfer
may negatively impact pregnancy outcome due to altered embryo-endome-
trial synchrony. The current study tests the hypothesis that early day 6 fresh
embryo transfers after PGS (D6PGS) will result in increased pregnancy
outcome and reduced miscarriage rate compared to day 5 fresh embryo trans-
fer without PGS (D5NPGS). The study also investigates the differences in P4
levels on the day of HCG in both groups.
DESIGN: Retrospective analysis.
MATERIALS AND METHODS: Outcome of 348 ICSI cycles performed at

a privateART center between 2010 and 2016were reviewed.Of these, cycles that
undergone D6PGS (N¼69) were compared to D5NPGS (N¼279), which served
as controls. D6PGS strategy involved trophoectoderm biopsy of hatching blasto-
cysts on early day 5, and fresh transfer of euploid embryo in themorning of day 6.
Aneuploidy screening was done using array Comparative Genetic Hybridization
(a-CGH) technique. Peak P4 levels on the day of HCG were analyzed. The pri-
mary outcome measure was the live birth rate. The ongoing pregnancy rate and
miscarriage rate were the secondary outcomes.
RESULTS: There were no differences in the number of retrieved oocytes

(11.24 vs 11.40, P¼<0.823) nor in the total mature oocytes (8.75 vs 8.44,
P¼<0.580). There were no differences in the number of fertilized zygotes
(7.94 vs 7.29, P¼<0.217). There is significantly lower P4 levels on the
day of HCG in D6PGS (0.696 vs 0.907, P¼<0.003). Although D5NPGS cy-
cles included younger patients (34.80 vs 35.87, P¼<0.062), and had a signif-
icantly higher number of embryos transferred (1.78 vs 1.26, P¼<0.001),
there was a significantly higher clinical pregnancy rate in D6PGS cycles
(60.8 vs 45.1%, P¼<0.022). There was a trend towards lower miscarriage
rate in D6PGS cases (7.1% vs 15.8%, P¼<0.19). There was also a trend to-
wards higher live birth rate in D6PGS (56.5% vs 44.0%,P¼<0.054). In order
to determine the effect on the older patients (37 years or above), 30 cycles
with D6PGS were compared against 103 aged-matched cycles with
D5NPGS. As noted for the whole study population, P4 levels on the day of
HCG in D6PGS were significantly lower (0.695 vs 0.927 ng/ml,
P¼<0.032). However, in the older patient group there was a significantly
higher clinical pregnancy rate in D6PGS cycles (64.5% vs 29.1%,
P¼<0.001) in spite of significantly higher number of embryos transferred
in D5NPGS cycles (2.10 vs 1.29, P¼<0.001). Miscarriage rate was signifi-
cantly reduced in the older patient group in D6PGS cycles (5.0% vs 36.6%,
P¼<0.026). The live birth rate was significantly higher in D6PGS (61.2% vs
27.8, P¼<0.001).
CONCLUSIONS: Day 6 fresh PGS embryo transfer improved the preg-

nancy outcome and reduced the miscarriage rate, particularly in older
women, compared to day 5 NPGS fresh embryo transfer. Although there is
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a significant shift to do freeze-all PGS cycles, fresh day 6 PGS embryo trans-
fer benefits the older patients by allowing immediate transfer, avoiding the
subsequent frozen thawed cycles and saving time and cost.
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NO DIFFERENCE IN EUPLOIDY RATES BETWEEN
PATIENTS UNDER 35 AND OOCYTE DONORS
DESPITE DIFFERENCES IN BLASTOCYST QUALITY
AND DEVELOPMENTAL RATES. A. L. Broussard,a,b

R. Colver,a L. Reuter,a B. Bopp,a M. Will,a G. Adaniya.a aIVF, Midwest
Fertility Specialists, Carmel, IN; bReproductive Clinical Science PhD
2019, Eastern Virginia Medical School, Norfolk, VA.

OBJECTIVE: To evaluate differences in euploidy status, blastocyst qual-
ity, and day of trophectoderm biopsy between autologous couples (AC) and
couples using an oocyte donor (OD) to determine the clinical utility of PGS
in the donor population.

DESIGN: Retrospective study in a private assisted reproductive technol-
ogy program.

MATERIALS AND METHODS: Trophectoderm biopsy was performed
using standard laser procedure on Day 5, Day 6, or Day 7. Blastocysts
were graded using our system adopted from the Gardner Grading Scale.
Good quality blastocysts were those with only A or B grade inner cell
mass and trophectoderm. Blastocysts with grade C trophectoderm were
graded fair and suitable for biopsy only in conjunction with grade A or B in-
ner cell mass. All blastocysts were vitrified shortly after biopsy. All genetic
analysis was performed by Genesis Genetics (Detroit, MI) using Next Gen
Sequencing. All retrievals were performed in 2016 at Midwest Fertility Spe-
cialists (Carmel, IN). Data was gathered on autologous blastocysts (n¼600)
and oocyte donor derived blastocysts (n¼222) including euploidy status, day
of biopsy, and blastocyst grade. Statistical analysis was performed using
Contingency tables with Pearson’s Chi Squared test (p< 0.05) utilizing
JMP 12 (SAS Institute Inc.) software.

RESULTS: In our practice, the pregnancy rates for eSET after PGS was
70.5% positive hCG (n¼149) for AC and 88% for OD (n¼25; p¼0.088)
with an ongoing pregnancy rate of 60.4% and 72% (p¼0.37), respectively.
OD blastocysts had a higher rate of euploidy than AC blastocysts, 75.2%
vs 67.2% (p¼0.024), but did not differ from AC if the woman was under
35 (71.1%). OD had significantly more good quality blastocysts than the
<35 age group, 70.9% vs 58.4% (p¼0.0017), and all the AC patients com-
bined, 70.9% vs 59.1% (p¼0.0015). No difference found in blastocyst quality
between the four age groups of our AC patients (<35, 35-37, 38-40,R 41).
We evaluated the day of biopsy and euploidy status and found no significant
differences in the number euploid on Day 5 for OD or AC blastocysts. OD
blastocysts had significantly higher rate of euploidy on Day 6 compared to
AC (72.6% vs 64%, p¼0.0046).

CONCLUSIONS: PGSutilization inODcycles has improved pregnancy out-
comes but the incidence of aneuploidy has been higher than expected. OD cycles
in our study did have significantly higher numbers of euploid blastocyst than our
combined AC, but there was no difference in the number euploid comparing OD
andACwhen thewomanwas under 35. OD blastocysts were significantly higher
quality than thecombinedautologousgroupsof all agesandwomenunder35.Our
conclusions agree with previous studies that morphology is a poor indicator of
euploidy status. These results affirm that PGS should be routinely used with
OD due to the higher than expected incidence of aneuploid embryos and because
morphology is a poor predictor of euploidy in OD.
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ANEUPLOIDYRATESINEMBRYOSGENERATEDFROM
FRESH VERSUS FROZEN DONOROOCYTES. C. Alouf,
D. Neitzel, K. Robinson, M. Zhu, N. E. Faulkner. Good Start Ge-
netics, Inc., Cambridge, MA.

OBJECTIVE: To compare aneuploidy rates between embryos generated
from fresh donor versus frozen donor oocytes.

DESIGN: According to 2015 SART data, donor cycles accounted for�9%
of total cycles reported; 5,982 fresh oocyte cycles, 3,215 frozen oocyte cy-
cles, and 11,238 donor FETs. Although 65% of donor cycles in 2015 were
fresh, the success of vitrification, convenience, and expanded selection
from donor egg banks has begun to overcome the inconvenience of donor/
recipient synchronization and unpredictability of fresh cycles.

It has been shown that embryos generated from even young donor oocytes
demonstrate a rate of aneuploidy (1,2), therefore donor cycles can benefit

from preimplantation genetic screening (PGS), increasing the likelihood
and reducing the time to a healthy ongoing pregnancy.
MATERIALS AND METHODS: Trophectoderm biopsies from fresh and

frozen blastocyst-stage embryos from donor oocyte IVF cycles were
analyzed using a targeted next-generation sequencing-based PGS assay for
whole chromosome and segmental (>10MB) aneuploidy. Aneuploidy rates
for fresh and frozen derived embryos were calculated and compared based
on egg age and number of embryos tested. Statistical significance was deter-
mined by the t-test.
RESULTS: Data from 19 clinics is summarized below.

Fresh Donor Frozen Donor p-value

Number of cycles 353 87
Total embryos 2660 393
Embryos/patient (range) 1-28 1-28
Oocyte age (range) 18-42 21-39
Oocyte age(mean +/- SEM) 25.85 +/- 0.20 26.55 +/- 0.39 0.116
Aneuploidy rate

(mean +/- SEM)
34.89 +/- 1.31 34.74 +/- 2.7 0.96

CONCLUSIONS: There is a growing trend in IVF for patients to plan and
select frozen oocytes from an egg bank. Additionally, as the cost of PGS has
become more affordable, more patients are choosing to screen their embryos.
In this cohort, therewas no significant difference in themean aneuploidy rates be-
tween fresh and frozen oocyte cycles, regardless of donor egg age or number of
embryos tested. Given these findings, the use of frozen donor oocytes can be
encouraged as thevitrification/thawing process appears to have no detrimental ef-
fect on rate of aneuploidy. Patients can avoid the variables and inconvenience of a
fresh donation. Since approximately one third of donor cycle embryos were
abnormal, routine PGS on donors can be beneficial.
References:
1. Munne, S., et. al. Wide range of chromosome abnormalities in the em-

bryos of young egg donors. RBMOL, 2006, 12(3): p.340-346.
2. Haddad, G., et. al. Assessment of aneuploidy formation in human blas-

tocysts resulting from donated eggs and the necessity of the embryos
for aneuploidy screening. J Assist Reprod Genet (2015) 32:999-1006.

Supported by: This study was funded by Good Start Genetics, Inc.
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COMPARISONOFOUTCOMES INPGSCYCLES: FRESH
ORFREEZEALL? S. Kahraman C. Pirkevi Cetinkaya. Assis-
ted Reproductive Technologies and Reproductive Genetics Center,
Istanbul Memorial Hospital, Istanbul, Turkey.

OBJECTIVE: To determine the optimal euploid embryo transfer strategy:
either a fresh day-5 biopsy followed by a fresh transfer on day-6 or the vitri-
fication of all biopsied day-5/ day-6 blastocysts in preparation for a frozen-
thawed ET?
DESIGN: Between 2011 and 2016, a total of 1486 patients were planned

for a fresh (n¼696) or a freeze all (n¼790) PGS cycle, respectively. Aneu-
ploidy screening was initially performed by array CGH then by next gener-
ation sequencing (NGS). The PGS strategy changed progressively in the past
five years from fresh to freeze all cycles.
MATERIALS AND METHODS: A total of 1486 patients were subjected

to aneuploidy screening, due to advanced maternal age (R38) and recurrent
pregnancy loss (R2). Female age was statistically not different in fresh and
freeze all groups (37.6� 5.3 and 37.6� 5.1, respectively). The mean number
of cumulus oocyte complexes were also similar in both groups (10.4 � 6.8
and 11.2 � 8.8, respectively). However, the mean number of metaphase II
oocytes was significantly higher in the freeze all group (8.2 � 5.3 vs. 9.14
� 6.9; p¼0.007). A total of 2549 and 2634 blastocysts were biopsied in fresh
and freeze all groups, respectively. Finally, the mean number of transferred
embryos was 1.25 in both groups. Trophectoderm biopsy samples were
analyzed either with array CGH or NGS.
RESULTS: Although the euploidy rate was comparable between both

groups (27.4% vs. 28.8%, respectively), the rate of finding at least one
euploid embryo to transfer was significantly higher in fresh when compared
to freeze all cycles (61.3% and 53.6%, respectively; p¼0.002). Clinical and
ongoing pregnancy rates were significantly higher in the freeze all group than
the fresh transfer group (60.5% vs. 48.3% [p¼0.0006] and 48.9% vs. 40%
[0.0083], respectively). The miscarriage rate was similar in both groups
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(16.6% in the freeze-all group and 17.1% in the fresh transfer group). Also,
implantation and live birth rates were significantly higher in the freeze-all
group when compared to the fresh transfer group (56.4% vs. 47.8%
[0.0067] and 47.3% vs. 37.1% [0.0043]).

CONCLUSIONS: The freeze all strategy allows blastocysts biopsied on
day-5 and day-6 to be vitrified and analyzed at the same time. The simulta-
neous screening of the whole cohort allows a higher proportion of patients to
reach the embryo transfer because of the higher number of embryos evalu-
ated per couple. As this retrospective analysis comprised a mixed PGS pop-
ulation with the inclusion of couples with low number of blastocysts to
biopsy in the recent years, this is not fully reflected in our results. Most
importantly, all outcomes per embryo transfer, pregnancy and live birth rates,
are significantly improved in freeze all cycles. Our results showed therefore
that delaying the transfer to obtain a more receptive endometrium in a sub-
sequent cycle in a freeze all PGS strategy gives significantly better outcomes
than fresh PGS cycles.
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DECREASED MISCARRIAGE RATE AND INCREASED
IMPLANTATION RATE BY PREIMPLANTATION GE-
NETIC SCREENING (PGS) IN ADVANCEDMATERNAL
AGED WOMEN. S. Kim, C. V. Barnwell Gibson,
J. L. Carrozza, M. Chang, M. Bowling, J. Park, G. Couchman,
B. Meyer. Carolina Conceptions, Raleigh, NC.

OBJECTIVE: To compare outcomes of implantation rate and miscarriage
rate in women aged 35 years or older undergoing embryo transfer with or
without PGS.

DESIGN: Retrospective study to evaluate cycles performed from 2015 to
2016 at a private fertility practice.

MATERIALS AND METHODS: 398 embryo transfer cycles were
analyzed with fresh or frozen embryo transfer with (n¼99) or without
(n¼299) PGS in women aged 35 years or older. Younger than 35 years old
or egg donor cases were not included because there is no significant differ-
ence in implantation rate and miscarriage rate. Preimplantation genetic diag-
nosis (PGD) cases were also excluded. PGS was performed by array CGH
until 2015 and next generation sequencing from 2016. (Clinical) Pregnancy
per transfer, implantation rate, and miscarriage rate were compared since
many cases are still on-going pregnancy. The statistical analysis was per-
formed using Student’s t test, chi-square test or z-test. A p value of <0.05
was considered statistically significant.

RESULTS:

CONCLUSIONS: This data provides evidence that PGS is helpful in
women aged 35 years or older to improve implantation rates and decrease
miscarriage rate.
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LIVE BIRTHOFEUPLOIDEMBRYOS: ANUPDATEON
HOW MUCH STAGE, GRADES AND DAY OF BIOPSY
MATTER. D. H. McCulloh,a C. McCaffrey,b H. Lee,c

N. Noyes,d A. S. Berkeley,e J. Grifo.f aObstetrics and Gynecol-
ogy, New York University Fertility Center, New York, NY; bOB/Gyn, NYU
Fertility Center, New York, NY; cOB/GYN, New York Fertility Center, New
York, NY; dNYU School of Medicine, NewYork, NY; eNYU Fertility Center,
NYU School of Medicine, New York, NY; fNYU Langone Fertility Center,
NY, NY.

OBJECTIVE: Use of only euploid embryos following trophectoderm bi-
opsy (TBx) and cryopreservation has led to an enormous improvement in
success for patients undergoing frozen embryo transfers. However, use of

euploid embryos does not assure a pregnancy, leading us to conclude that
not all euploid embryos are equal. We wished to determine if the day of bi-
opsy/cryopreservation (day), blastocyst stage (stage) and grades for the inner
cell mass (ICM) and trophectoderm (TE) aid in selecting embryos with a high
likelihood of live birth.
DESIGN: Data for 1063 FETs of euploid blastocysts for which ICM and

TE grades were available (stage > 2) were assembled from our electronic
medical records. Whether day, stage, ICM and TE were associated with
live birth and/or spontaneous loss were examined using stepwise multiple lo-
gistic regression (MLR).
MATERIALS AND METHODS: FETs were performed using pro-

grammed uterine preparation and rewarming of vitrified embryos that had
been cryopreserved immediately following TBx. MLR was performed with
maximum log likelihood (LL) fitting discriminating significant parameters
with the Akaike Information Criterion.
RESULTS: FETs in which single thawed euploid embryos were trans-

ferred (STEET) resulted in live birth or ongoing pregnancy for 66.7%
(709/1063) of the cases. MLR indicated that live birth was associated
with the TE and ICM grades, but was not associated with day or stage
according to Eq. 1 where grades were coded as A ¼ 1, B ¼ 2, C ¼ 3.
This indicates that A > B > C grades for both TE and ICM. Associa-
tions of TE and ICM with clinical pregnancy followed the same pattern
(A > B > C for both TE and ICM) as live birth, again with no associ-
ation apparent for day or stage. The incidence of clinical pregnancy loss
(SAb) was 9.7% (76/785). MLR indicated that SAbs were associated
only with TE according to Eq. 2 using the same coding for TE grades.
Therefore, SAb was predicted to follow the opposite pattern for TE
grades (C > B > A). Correlation between TE and ICM exists and the
associated colinearity may make it difficult to distinguish roles of TE
and ICM grades.
CONCLUSIONS: Using more data, it is clear that both TE and ICM are

predictive of implantation and live birth/ongoing pregnancy and that TE is
predictive of early pregnancy loss. The lack of association with day or stage
suggests that these oft-compiled values are of little use in predicting live birth
for euploid blastocysts.

Regression Equations

OR(LB/OP)¼ - 0.549 X TE - 0.311 X ICM +
2.141

Eq. 1

OR(SAb) ¼ 0.619 X TE - 3.431 Eq. 2
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CONTROLLED OVARIAN HYPERSTIMULATION
(COH) PARAMETERS ASSOCIATED WITH DONOR
EUPLOIDY RATES. D. H. McCulloh,a M. Alikani,b

S. Munne.c aObstetrics and Gynecology, New York University
Fertility Center, New York, NY; bReproductive Science Center of New Jer-
sey, Eatontown, NJ; cCooperGenomics, Livingston, NJ.

OBJECTIVE: The report that euploidy rates using donor oocytes vary among
clinics ledus toquestionwhat causes thesedifferences in euploidy.Weconsidered
donors at one clinic that performed over 400 donor PGS cycles using the same
embryology lab and the same genetics lab but inwhich therewere significant dif-
ferences of euploidy rates among the 6 different physicians who performed the
stimulations. Our goal was to identify differences in treatment that were associ-
ated with the different donor euploidy rates.
DESIGN: Analysis of data accumulated from a center’s EMR.
MATERIALS ANDMETHODS: Donors (N¼ 423)with complete informa-

tion for Controlled Ovarian Hyperstimulation (COH) parameters: donor age

Age 35-37 yrs 38-40 yrs >40 yrs

PGS or not No (n¼160) Yes (n¼58) No (n¼98) Yes (n¼33) No (n¼41) Yes (n¼8)

Ave. # embryos transferred 1.82 1.14* 1.89 1.27* 2.39 1.13*
Pregnancy rate per transfer 62.5 % 60.3% 53.1% 63.3% 39.0% 100%*
Clinical pregnancy rate per transfer 50.0% 58.6% 46.9% 60.6% 24.4% 87.5%*
Implantation rate 34.4% 50.0%* 27.6% 52.4%* 11.2% 88.9%*
Miscarriage rate 15.0% 14.7% 26.1% 5.0%* 50.0% 14.3%

*the result is significantly different at p<0.05 compared to no PGS group
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(age), gonadotropin doses (dose/day, F(hMG)), days of stimulation (days) , estra-
diol/mature oocyte on day of trigger (E2), number of mature oocytes retrieved
(MII), number of embryos biopsied (Bx) and incidence of euploidy (determined
usingTEbiopsy and aCGH) andphysicianof record (MD)were selected for anal-
ysis. Differences in COH parameters were examined using analysis of variance
(ANOVA).Thenumberof euploidembryos (#Eup)perdonorcyclewas examined
for associations with COH parameters using multiple regression of COH param-
eters versus log(#Eup). Parameters were considered significant if their regression
coefficient (slope) was significantly different than 0.

RESULTS: There were significant differences between donors grouped by
physician when considering age, dose/day, F(hMG), days , E2, MII, euploidy
rate and #Eup (ANOVA, each test P< 0.01). Using multiple regression, #Eup
was significantly associated with MII, days and dose/day (Eq. 1). A greater
#Eup was associated with more MII retrieved, fewer days of stimulation
and lower dose/day. Age, F(hMG), and E2 were not significantly associated
with #Eup. The magnitude of these parameter’s effects on #Eup were
different. MII had the greatest effect whereas dose/day and days were
roughly comparable to each other but less than MII.

CONCLUSIONS: There were significant differences between COH charac-
teristics for donors treated by different physicians indicating that donors were
not treated similarly by the physicians. The associations of MII, days and dose/
day with log(#Eup) suggest that #EuR is increased by greater MII, fewer days
and decreased dose/day. It remains unclear whether these relationships are causal
or merely indicative of the ease of stimulation for donors.

Regression Equation

log(#Eup) ¼ 0.016 X MII - 0.017 X days -
0.00031 X dose/day + 0.78

Eq. 1
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ASSESSMENT OF FERTILITY CLINIC WEBSITES ON
PREIMPLANTATION GENETIC SCREENING (PGS)
AND PREIMPLANTATION GENETIC DIAGNOSIS
(PGS). N. Joshi,a,b T. Zore,a,b S. B. Schon,c P. Masson,d

J. L. Chan.b aObstetrics and Gynecology, University of California Los An-
geles, Los Angeles, CA; bReproductive Endocrinology and Infertility, Ce-
dars-Sinai Medical Center, Los Angeles, CA; cUniversity of Michigan,
Ann Arbor, MI; dUniversity of Pennsylvania, Philadelphia, PA.

OBJECTIVE: In recent years, improvements in PGS/PGD have led to high
implantation rates.1 We sought to determine whether Society of Assisted
Reproductive Technology (SART) member clinics mention PGS/PGD on
their websites and investigate associations between practice location, volume
and type with PGS/PGD availability and reported techniques.

DESIGN: Cross-sectional evaluation.
MATERIALS AND METHODS: Between 3/2017-4/2017, 389 SART

member fertility clinics were systematically examined by two separate re-
viewers. Websites were surveyed for: size/type of practice, location, whether
PGS or PGD were mentioned, whether aneuploidy screening or testing for
single gene disorders were discussed, whether sex selection was offered,
whether the issue of mosaicism was discussed, the day of biopsy, and the
type of platform used for PGS. Chi-squared tests were used to evaluate the
differences between the groups.

RESULTS: Of the 376 websites evaluated, 79% were private practice and
21% were academic. 30% of clinics performed>500 cycles a year and 70%
performed<500 cycles a year. 85% reported PGS/PGD availability, with the
majority describing the benefits of PGS/PGD for aneuploidy screening (80%)
and testing for single gene diseases (89%). 31% mentioned sex selection as
an indication for PGS. Larger practices (>500 cycles/year) were more likely
to report PGS/PGD availability (98% vs 79%, p<0.01) and describe aneu-
ploidy screening (87% vs 74%, p¼0.01) as well as single gene disorders
(95% vs 86%, p¼0.01) than smaller practices (<500 cycles). Private prac-
tices were more likely than academic practices to describe PGS for aneu-
ploidy screening (83% vs 67%, p¼0.01) or sex selection (37% vs 6%,
p<0.01). Of the clinics that listed the day of embryo biopsy for PGS/PGD,
14% described day 3 biopsies, 32% described day 5 biopsies, and 8%
described both. Most did not describe the platform used for PGS; 8%
described array comparative genomic hybridization (aCGH), 6% described
fluorescence in-situ hybridization (FISH), 5% described next-generation
sequencing (NGS), and 4% described multiple technologies. Only 7%
described the possibility of mosaic results. Practice location had no impact
on any of these parameters.

CONCLUSIONS: While most practices describe PGS/PGD on their web-
sites, reported indications for PGS/PGD varies from type and size of practice.
Interestingly, 14% of clinics describe day 3 embryo biopsies, despite recent
data demonstrating reduced implantation rates2 and 6% describe FISH
despite the availability of technologies associated with increased aneuploidy
detection rates. While an increasing number of patients use the Internet as
their primary source of medical information, this information is often incon-
sistent and outdated.
References:
1. Fiorentino F, Bono S, Biricik A, Nuccitelli A, Cotroneo E, Cottone G,

Kokocinski F, Michel CE, Minasi MG, Greco E. Application of next-
generation sequencing technology for comprehensive aneuploidy
screening of blastocysts in clinical preimplantation genetic screening
cycles. Hum Reprod. 2014 Dec;29(12):2802-13.

2. Scott RT Jr, UphamKM, Forman EJ, Zhao T, Treff NR. Cleavage-stage
biopsy significantly impairs human embryonic implantation potential
while blastocyst biopsy does not: a randomized and paired clinical trial.
Fertil Steril. 2013 Sep;100(3):624-30.
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VERSICAN AND PROSTAGLANDIN-ENDOPEROXIDE
SYNTHASE2 (PTSG2)GENEEXPRESSIONINCUMULUS
CELLS AS A COMPLEMENT OF PREIMPLANTATION
GENETIC TESTING: BETTER OUTCOMES FOR IN
VITRO FERTILIZATION PREGNANCY. E. Lopez-Bayghen,a

E. Schaeffer,b G. M. Ortiz Olivera,c J. Pedraza,d A. Ocampo-Barcenas.e aTox-
icology, Cinvestav-IPN, Mexico, Mexico; bGenetics and Molecular Biology,
Cinvestav-IPN, Mexico City, Mexico; cLidmol and Reproductive Medicine,
Instituto de Infertilidad yGenetica, IngenesMexico, Ciudad deMexico,Mexico;
dFIV Lab, Instituto de Infertilidad yGenetica, IngenesMexico,Mexico,Mexico;
eLidmol, Instituto de Infertilidad y Genetica, Ingenes Mexico, Mexico, Mexico.

OBJECTIVE: To determine if a combination of PTGS2-VCAN-L19
expression score in cumulus cells (CCs), plus the evaluation of genomic
integrity with Preimplantation Genetic Testing (PGT) methods can be used
together to predict implantation outcomes.
DESIGN: Prospective study with 30 infertile patients attending Ingenes

Institute for an ART procedure with a signed informed consent. Patients
were subjected to controlled ovarian stimulation protocol with GnRH. In pre-
vious work, we developed a formula using the expression values of PTGS2
and VCAN, the PTGS2-VCAN-L19 (PVL) index score to predict fertiliza-
tion and implantation outcomes. For embryo selection, CCs gene expression
profiles (PVL index) were combined with Comparative Genomic Hybridiza-
tion (CGH) and in other hand, we use Whole Genome Amplification (WGA)
as template source for PCR as a rapid, inexpensive, and highly sensitive op-
tion for genotyping Trisomies 21 and 18.
MATERIALS ANDMETHODS: CCswere obtained during oocyte retrieval

and RNAwas isolated using Trizol per manufacturer’s suggestions. The expres-
sion of PTGS2, VCAN, and L19 was measured by qPCR and the PVL index
[(PTGS2+VCAN)*L19normalized] was determined. Embryo biopsy was per-
formed at day 5. Trophectoderm cells were retrieved and used for WGA, which
was then analyzed byCGHor PCR.WGAprovided sufficient DNA to determine
Trisomy 18 and 21 by examining the Threshold Cycle (CT) difference for RPL17
and TTC3 genes, respectively. After 5 days in culture, a single embryo presenting
no chromosomopathies (CGH) or trisomy (PCR), with highmorphological score
and PVL scoreR58was transferred. Pregnancywas confirmed by bhCGand the
presence of a fetal heartbeat.
RESULTS: Patient’s agewas 36.5 years’ average. BMI was 24.24. For em-

bryo selection, the combination of high morphological score, a PVL score
equal or higher than 58 and absence of aneuploidies determined via CGH
orWGA-genotyping were used as criteria. 95% of transfers performed under
this criterion favored one embryo transfer pregnancies. The simultaneous
detection of PVL index in CC from individual oocytes combined with
CGH or PCR genotypingworks as a suitable system that can improve embryo
selection in IVF.
CONCLUSIONS: This tool will allow to improve the embryonic selection

increasing the rate of pregnancy and decreasing the probability of implanting
embryos with most common viable trisomies. This system is intended to
reduce the implantation failure and miscarriage rates.
Reference:

1. Huang Z, Wells D. The human oocyte and cumulus cells relationship: new
insights from the cumulus cell transcriptome. Molecular human reproduc-
tion. 2010 Oct;16(10):715-25. PubMed PMID: 20435609.

Supported by: Proinnova Conacyt.
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MITOCHONDRIAL LEVELS CONCORDANT OVER
MULTIPLE TROPHECTODERM BIOPSIES FROM
THE SAME EMBRYO. S. S. Sawarkar,a

R. H. Walmsley,b S. S. Wang,c K. Bauckman,d S. H. Chen,e

G. Garrisi,f S. Munne.a aCooperGenomics, Livingston, NJ; bIRMS at Saint
Barnabas, Livingston, NJ; cResearch, Reprogenetics, a CooperSurgical
Company, Livingston, NJ; dReprogenetics, Highland Park, IL; eGynecology
and Obstetrics, IRMS at Saint Barnabas, Livingston, NJ; fInstitute for Repro-
ductive Medicine and Science at Saint Barnabas, Livingston, NJ.

OBJECTIVE: To determine the mitochondrial content across multiple tro-
phectoderm (TE) biopsies from the same embryo.

DESIGN: Prospective analysis of 23 embryos, each biopsied 2-4 times
were analyzed through a clinically validated test to measure the quantity
of mitochondrial DNA (mtDNA).

MATERIALS AND METHODS: Samples consisting of TE biopsies and
Inner Cell Mass (ICM) were amplified by SurePlex. Mitochondrial test (Mi-
toGrade) was performed on the amplified product using the Viia7 (Applied
Biosystems, ThermoFisher Scientific) qPCR machine. Samples are labeled
as normal (below threshold) or elevated (above threshold) based on relative
quantification of two mitochondrial targets with one genomic target.

RESULTS: Four TE biopsies were attempted on each embryo, however
some of them were biopsied only 3 or 2 times due to technical limitations.
Of the 81 individual biopsies from the 23 embryos, 78 were reported as hav-
ing ‘‘Normal’’ Mitochondrial content. 3 biopsies had an ‘‘Elevated’’ mito-
chondrial profile. 21 out of the 23 (92%) embryos had mitochondrial
profiles that were completely concordant amongst individual biopsies and
concordant with the ICM biopsy mitochondrial profiles observed from these
embryos. 62 out of 65 (95%) TE biopsies from the embryos were completely
concordant amongst themselves. 2 TE biopsies from a single embryo (Sam-
ple # 11) had a complete concordance of ‘‘Elevated’’ profiles amongst them-
selves. However the ICM biopsy was found to be discordant (normal) with
the TE biopsies in this sample. Sample # 22 was discordant between TE bi-
opsies and ICM mitochondrial levels.

CONCLUSIONS: Mitochondrial profiles were highly concordant amongst
TE biopsies as well as their respective ICM. Mitochondrial DNA levels, ergo
the mitochondrial levels indicated by the test within different sections of the em-
bryo ( through the TE and ICM) appear to be similar throughout. This indicates
that when clinically administered, the mitochondrial levels observed using this
test on a single biopsy are reliable and representative of the rest of the embryo.

Reference:
1. Altered Levels of Mitochondrial DNA Are Associated with Female Age,
Aneuploidy, and Provide an Independent Measure of Embryonic Implanta-
tion Potential Fragouli E, Spath K, Alfarawati S, Kaper F, Craig A, et al.
(2015) Altered Levels of Mitochondrial DNA Are Associated with Female
Age, Aneuploidy, and Provide an Independent Measure of Embryonic Im-
plantation Potential. PLOS Genetics 11(6): e1005241. https://doi.org/
10.1371/journal.pgen.1005241
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WGAANDNGSREADLENGTHSIGNIFICANTLYIMPACT
MITOCHONDRIAL CHARACTERISATION. K. Warren,a

E. Unsal,b S. Aktuna,b M. Aydin,b V. Baltaci,b M. J. Jasper.a
aRHS Ltd, Adelaide, Australia; bM_Ikrogen Genetic Diagnosis Labo-
ratory-Turkey, Ankara, Turkey.

OBJECTIVE: The mitochondrial genome (mtDNA) is 16,571bp in
length and there are multiple copies per cell. It contains mutations
linked to diseases such as cancer, diabetes and deafness. These attri-
butes make mtDNA an ideal model to evaluate performance metrics
of whole genome amplification (WGA) technologies. Additionally,
recent data suggests that mtDNA genome load may impact implantation
potential of euploid embryos. The selection of embryos for IVF transfer
using the additional information from mitochondria requires an accurate
and high coverage WGA methodology.

DESIGN: This study aimed to compare two different commercially avail-
able WGA kits using short and mid-range read length NGS; evaluating over-
all mtDNA genome coverage along with coverage of 23 common
mitochondrial mutations.

MATERIALS AND METHODS: Single cells sorted from an aneuploid
cell line (Coriell Institute for Medical Research) were subjected to WGA us-
ing DOPlify� (n¼2) and PicoPlex� (n¼2) according to manufacturer’s in-

structions. Nextera libraries (Illumina) were prepared with a total of 23
samples subsequently multiplexed and sequenced on a NextSeq according
to standard 2x150bp protocol (Illumina). Then trophectoderm biopsies
were subjected to WGA using DOPlify� (n¼3) and SurePlex� (n¼20) ac-
cording to manufacturer’s instructions. Library generation and NGSwas per-
formed according to the standard 36bp VeriSeq protocol. The sequencing
data was bioinformatically aligned to hg19 then analysed to determine mito-
chondrial genome coverage.
RESULTS: Overall coverage of the mtDNA genome following Next-

Seq NGS for the single cells analysed was on average 33x and 1763x
for PicoPlex� and DOPlify�, respectively. NGS reads for the two
DOPlify� samples covered 100% of the mtDNA genome; with mini-
mum depth of 53 and maximum depth of 3229. The PicoPlex�
sequenced reads covered on average 79% of the mtDNA genome. Eval-
uation of DOPlify� amplified cells confirmed coverage at all 23 com-
mon mitochondrial mutation sites; with a minimum read depth of 120
and an average depth of 678 reads. For the two PicoPlex� amplified
cells, reads mapped to 16/23 and 11/23 of the common mutations, how-
ever for only 6 and 2 mutations the read depth was more than 50 reads.
The differential coverage of the 2 different WGA technologies is nor-
malised when the NGS read length is reduced to 36bp. A reduced num-
ber of mutations were sequenced; 9/23 and 8/23 for DOPlify� and
SurePlex� respectively. The average maximum read depth for the de-
tected mutations was slightly higher for DOPlify� amplified samples;
21 compared 12 reads for SurePlex� amplified samples.
CONCLUSIONS: While DOPlify� whole genome amplification resulted

in significantly greater breadth and depth of coverage over the mitochondrial
genome and replicated all 23 common mitochondrial genome mutation sites
from single cells, the ability to accurately characterise mitochondrial ge-
nomes appears to be significantly limited by the use of short sequencing
read length.
Supported by: RHS Ltd.
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THE IMPACT OF MITOCHONDRIAL DNA ON EM-
BRYO TRANSFER OUTCOMES. A. M. Klimczak,a

L. E. Pacheco,a N. Massahi,b J. P. Richards,c

W. G. Kearns,b A. Saad,a J. Crochet.c aUniversity of Texas
Medical Branch, Galveston, TX; bAdvaGenix, Rockville, MD; cCenter of
Reproductive Medicine, Webster, TX.

OBJECTIVE: Limited evidence is available regarding the influence of
mitochondrial DNA (mtDNA) on embryo implantation, and its relationship
to outcomes remains controversial. The goal of our study is to further eluci-
date the association between the amount of embryonal mtDNA and implan-
tation.
DESIGN: Retrospective cohort analysis.
MATERIALS AND METHODS: We performed a retrospective chart

review of subjects whose embryos underwent preimplantation genetic
screening (PGS) prior to single embryo transfer in our center between
2013 and 2016. A total of 153 embryo transfers from 144 subjects
were included. We compared mtDNA content—ratio of mtDNA to nu-
clear DNA—between No Implantation and Implantation groups. Sec-
ondary outcomes of interest were clinical and ongoing pregnancy.
Multinomial logistic regression was used for data analysis between
dependent categorical outcomes and continuous independent variables.
In an attempt to identify an amount of embryonal mtDNA predictive of
implantation, the mtDNA was divided into percentiles. Fisher’s exact,
Pearson’s chi-squared, or Wilcoxon rank-sum were used as appropriate
with P<0.05 considered significant.
RESULTS: The Implantation and No Implantation groups were similar

with respect to age, BMI, and gravida and para (Table). Although there
was no statistically significant difference in mtDNA content between the Im-
plantation and No Implantation groups (P¼0.29), upper quartile percentiles
of mtDNA content were inversely proportional to implantation rates (Upper
75%ile: 25% vs 13%; P¼0.05; Upper 90%ile: 20% vs 10%, P¼ 0.07; andUp-
per 95%ile, 5% vs 0%, P¼0.05) (Table). No associations were observed be-
tween mtDNA content and clinical or ongoing pregnancy (data from logistic
regression analyses not shown).
CONCLUSIONS: This is the largest study to evaluate the relationship be-

tween embryonal mtDNA content and embryo transfer outcomes. In contrast
to some prior published studies, our data did not show an association between
mtDNA content and implantation. We did find that embryos with mtDNA
content in the upper quartile percentiles were less likely to implant. However,
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cut-offs for mtDNA content predictive of implantation or failure could not be
established. These data are limited to high-quality embryos selected for
transfer, and prospective clinical studies are needed.

References:
1. Fragouli E, et al. Altered levels of mitochondrial DNA are associated

with female age, aneuploidy, and provide an independent measure of
embryonic implantation potential. PLoS Genet 2015; 11:e1005241.

2. Diez-Juan A, et al. Mitochondrial DNA content as a viability score in
human euploid embryos: less is better. Fertile Steril 2015; 104:534-
541 e531.
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RE-BIOPSIED PGS EMBRYOS YIELD ACTIONABLE
RESULTS. D. Neitzel, C. A. Alouf, K. Robinson,
M. Zhu, N. Faulkner. Good Start Genetics, Inc., Cambridge,
MA.

OBJECTIVE: To determine the likelihood of obtaining preimplantation
genetic screening (PGS) results from trophectoderm re-biopsies.

DESIGN: Failure to obtain an actionable result (no-result) is one limitation
of PGS and appears to be independent of the stage of embryo development or
testing platform used. Some failures may be attributed to the number of cells
tubed, embryo quality, and even biopsy and/or tubing technique. Other
causes may be degradation post-biopsy, storage and shipping, or technical
amplification failure. Even under optimal conditions, embryo biopsies with
no interpretable result continue to represent a challenge in a minority of
cases. An alternative to discarding or blindly transferring no-result PGS em-
bryos is to re-biopsy for repeat analysis. There is a common misconception
that most no-result biopsies occur on poor quality embryos that are unlikely
to be suitable for transfer and unlikely to yield a result on re-biopsy. Here we
report our experience with PGS re-biopsies yielding actionable results.

MATERIALS ANDMETHODS: 206 trophectoderm biopsies from previ-
ous no-result embryos from 39 IVF centers were submitted for re-analysis.
Samples were analyzed using a targeted next-generation sequencing-based
assay validated for whole chromosome and segmental (>10MB) aneuploidy
detection. Variables such as biopsy technician, biopsy stage, and percent
aneuploidy were analyzed.

RESULTS: Results were obtained in>97% of all re-biopsies (200 of 206).
There was no significant difference in the ability to obtain results when
broken down by biopsy day. Results were obtained in 96.9% of day 5 re-bi-
opsies (156 of 161), 97.7% of day 6 re-biopsies (42 of 43), and 100% of day 7
re-biopsies (2 of 2).

Consistent with published euploidy rates in PGS, 55% (110) of re-biopsies
with results were euploid. Euploid rates ranged from 45% in day 6 embryos
to 57% in day 5 embryos and 100% in the two day 7 re-biopsied embryos. Of
the 90 aneuploidies, excluding sex chromosome abnormalities, 7 were poten-
tially compatible with life (3 T21, 2 T18, 2 T13).

Over half the time the same embryologist performed both the initial biopsy
and re-biopsy (118 of 196; 60.2%), although often this information was not
provided.

CONCLUSIONS: An inherent limitation of all PGS technologies is no-
result embryos. In these situations, patients must decide to blindly transfer,

discard, or to re-biopsy.While it is acknowledged that re-biopsy creates addi-
tional work and expense for the clinic, and may extend the time to transfer
thus complicating the patient’s decision, greater than 97% of re-biopsies
yielded actionable results. The effort may be worth the benefit of identifying
a euploid embryo to transfer thereby decreasing the chance of miscarriage or
delivering a child with a chromosome disorder. Given that >50% of re-bio-
psied no-result embryos are euploid, it is important that no-result embryos be
identified as such, rather than be resulted as abnormal, to avoid discarding
embryos that can lead to healthy babies.
Supported by: This study was funded by Good Start Genetics, Inc.
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FMR1 AGG TESTING IN INFERTILITY SETTING:
DOES THE INFORMATION CHANGE REPRODUC-
TIVE DECISION-MAKING? D. Neitzel, J. Wilkinson,
J. Davie, N. Faulkner. Good Start Genetics, Inc., Cambridge,
MA.

OBJECTIVE: To report our experience with AGG interruption testing on
fragile X premutation carriers and the impact on reproductive decision-mak-
ing in the infertility setting.
DESIGN: Fragile X syndrome (FXS), the most common cause of inherited

intellectual disability, is caused by the presence of >200 CGG repeats (full
mutation) in the promoter region of the FMR1 gene. It is an X-linked disorder
passed from females to their children. Males with >200 repeats always have
FXS; females may or may not show symptoms.Carrier screening for FXS de-
termines the number of CGG repeats present in each copy of the FMR1 gene.
When passed from a woman to her child, there is a chance of expansion
directly related to the number of CGG repeats, with a higher number of re-
peats having a higher likelihood for expansion. The presence ofR1 AGG in-
terruptions in the CGG repeats can reduce the chance for expansion to a full
mutation in female carriers with 55-90 CGG repeats; however, the presence
of AGG interruptions does not eliminate this risk.
FXS carrier screening that reports both CGG repeats and AGG interruptions

provides the most accurate risk assessment. Here we present several case studies
of reproductive decision-making in FXS carriers when identified, and subse-
quently provided, a refined risk assessment prior to conception.
MATERIALS AND METHODS: Routine carrier screening for FXS by

CGG repeat analysis was performed on female patients from fertility clinics
across the country. AGG testing was performed on a subset of PM carriers
with 55-90 CGG repeats to refine their risk of having a child with FXS.
We re-contacted these patients and/or referring providers to determine
what reproductive decisions were made.
RESULTS: Of the 81,474 female patients that have undergone FXS carrier

screening, 371 were identified as carriers (carrier frequency ¼ 1 in 220
(0.46%)), with 362 being in the PM range. Of these, 304 (84%) were in
the 55-90 CGG range (PMs ranged from 55-82) for which AGG testing is
beneficial and 10 patients requested follow-on AGG testing.
Of the 10 that requested AGG testing, only one patient had 0 AGGs, giving

her an increased (88%) risk of expansion to a full mutation. The remaining
patients had between 1-3 AGGs, reducing the risk of passing on a full muta-
tion. To our knowledge, none of these patients changed their reproductive

Characteristics No Implantation (N¼59) Implantation (N¼94) P value*

Age (y) 35 (32-39) 34 (32-37) 0.32
BMI (Kg/m2) 25 (22-29) 26 (22-31) 0.26
BMI >30 (Kg/m2) 24(40%) 30 (30%) 0.184
Ethnicity 0.04
White 27 (52%) 65 (73%)
Black 5 (9%) 3 (3%)
Hispanic 11 (21%) 8 (9%)
Asian 9 (17%) 13 (14%)
Gravida 1 (0-2) 1 (0-2) 0.26
Para 0 (0-1) 0 (0-1) 0.6
Mitochondrial DNA 0.000618 (0.000385-0.00129) 0.000644 (0.000363-0.000995) 0.29
mtDNA25 (25%ile or less) 13 (23%) 25 (25%) 0.83
mtDNA10 (10%ile or less) 2 (3%) 10 (10%) 0.123
mtDNA5 (5%ile or less) 0 5 (5%) 0.159
mtDNA75 (75%ile or more) 15 (25%) 13 (13%) 0.05
mtDNA90 (90%ile or more) 12 (20%) 10 (10%) 0.07
mtDNA95 (95%ile or more) 3 (5%) 0 (0%) 0.05
mtDNA99 (99%ile or more) 1(1%) 0 (0%) 0.37
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plans between being told theywere FXS carriers and being provided a refined
risk assessment after AGG testing.

CONCLUSIONS: In our dataset 84% of female PM carriers fell into the
range appropriate for AGG testing. Since AGG testing helps further modify
expansion risk, we have decided to offer AGG testing on all appropriate FXS
PM carriers. However, in our limited experience, many patients pursuing
fertility treatments do not alter their reproductive choices based on this
refined risk assessment and it often did not dissuade patients from pursuing
PGD even with a <1% risk of expansion. More research needs to be done to
assess reproductive decision making when FXS PM carriers are provided
both CGG and AGG information together versus in a sequential manner.

Supported by: This study was funded by Good Start Genetics, Inc.
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PRODUCTS OF CONCEPTION (POC) TESTING - COUN-
SELING AND MEDICAL MANAGEMENT CONSIDER-
ATIONS FOR THE UNDER 35 CROWD. K. Merrion,
M. K. Maisenbacher, M. J. Young, S. Sigurjonsson. Natera,
Inc., San Carlos, CA.

OBJECTIVE: To report the mean maternal age and ranges associated with
specific chromosome abnormalities.

DESIGN: Retrospective analysis of results on products of conception
(POC) samples.

MATERIALS AND METHODS: Fresh POC samples were shipped with
maternal blood samples to a reference lab for analysis. Genotyping was per-
formed using Illumina CytoSNP-12b microarrays with bioinformatics.

RESULTS: Of 26,102 POC samples, fetal results were obtained in 22,452
cases (86%). See Table 1.

CONCLUSIONS: Although chromosome abnormalities in miscarriage
are known to have a higher incidence in women of advanced maternal
age, this study highlights that specific abnormalities have an average
maternal age of less than 35 years and are more commonly identified
in this population. Monosomy X, triploidy, full paternal UPD, and de-
letions/duplications are not associated with advanced maternal age
and together have an average maternal age of 33.0 years (versus 36.9
years, the average maternal age for aneuploidy). Each of these results
has implications for medical management and/or counseling. Triploidy
of paternal origin and full paternal UPD are associated with molar preg-
nancy and the associated risk of gestational trophoblastic disease (GTD)
for the mother. Identification of these genetic findings is essential for
identifying women who should be monitored for persistent neoplasia.
This is especially important for early losses that may not yet show path-
ological molar features, yet warrant appropriate medical management.
Deletions and duplications can be associated with a parental balanced
chromosome rearrangement, thus detection of these cases is crucial
for ascertaining couples at a higher risk for recurrent pregnancy loss
and/or the birth of a liveborn child with an inherited unbalanced chro-
mosome rearrangement. Monosomy X, typically a sporadic event during
pregnancy without associated health risks for the mother, is a cause for
the pregnancy loss; knowledge of this can help patients gain closure af-
ter a miscarriage. This study reviews the average maternal age for spe-
cific chromosome abnormalities beyond aneuploidy in miscarriage,
which impact maternal medical management and/or recurrence risk
counseling, underscoring the importance of offering chromosome
testing to younger women.
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RIGHT NUMBER OF CHROMOSOMES, WRONG
PARENTALSOURCE:THE INCIDENCEOFSINGLEUNI-
PARENTAL DISOMY (UPD) IN MISCARRIAGE AND IM-
PLICATIONS FOR CAUSING LOSS. M. K. Maisenbacher,
K. Merrion, M. J. Young, S. Sigurjonsson. Natera, San Carlos, CA.

OBJECTIVE: To report on products of conception (POC) samples with
UPD of a single chromosome and estimate the incidence of single UPD in
miscarriages.
DESIGN: Retrospective analysis.
MATERIALS AND METHODS: Fresh POC samples were shipped with

maternal blood samples to a reference lab for analysis. Genotyping was per-
formed using Illumina CytoSNP-12b microarrays with bioinformatics.
RESULTS: Of 26,102 consecutive samples, 3549 (13.6%) had maternal

cell contamination and 101 (0.4%) had incomplete results. 22,452 (86%)
cases had fetal results, of which 65 (0.3%) cases had a single UPD; 11/65
(17%) also had other chromosome abnormalities identified. All chromo-
somes except 1,7,9,18,19,X and Ywere found to have at least one case of sin-
gle UPD (see Table 1).

TABLE 1. Single UPD cases by chromosome number

Single UPD Chromosome Number of cases identified

3, 6, 8, 10, 11, 12*, 14, 20 1
5*, 13, 15, 21 2
4 3
2* 4
17* 7
22* 17
16* 18

*Other chromosome abnormalities identified

CONCLUSIONS: SNPmicroarray with bioinformatics is a uniquemethod
for POC analysis that allows for detection of both homozygous and hemizy-
gous single chromosome UPD. UPD of specific single chromosomes has
been associated with pregnancy loss and/or genetic disease through multiple
mechanisms, including imprinting defects and unmasking of recessive al-
leles. In this cohort, we identified 54 cases with a single chromosome UPD
without additional findings that may have caused a miscarriage. Five cases
involved chromosomes known to cause an abnormal phenotype due to
imprinting (6, 11,14, 15), and therefore, may explain the loss.1 Sixty cases
of UPD involved chromosomes not previously described to cause an
abnormal phenotype. These findings are clinically relevant as they may point
to new imprinted genes and/or risks for couples to be carriers of an unmasked
recessive disease. Future studies are needed to define the relationship be-
tween single UPD of all chromosomes and miscarriage, examine the effect
of maternal age on single chromosome UPD incidence, and consider how
to estimate and counsel about risk of autosomal recessive disease. This study
highlights how SNP array-based POC studies allow identification of karyo-
typically invisible, but clinically significant chromosome findings, which
may be related to the cause of miscarriage, facilitate discovery of imprinted
genes, and help identify undiagnosed recessive conditions in couples.
Reference:
1. Shaffer L.G., Agan N., Goldberg J.D., et al. American College of Med-

ical Genetics Statement on Diagnostic Testing for Uniparental Disomy.
Genet Med.2001;3:206-211.

TABLE 1. POC categorized by result type and maternal age.

Fetal Result Cases (n) Cases (%)
Mean Maternal
Age (years)

Maternal Age
Range (years)

Cases with <35 years
Maternal Age (%)

Euploid 9107 41 33.3 15-46 57
Aneuploid 13,345 59 36.9 16-51 28
Triploidy overall 1,586 7 33.5 19-50 58
Paternal triploidy 635 3 32.9 19-45 60
Maternal triploidy 951 4 33.9 20-50 56
Full paternal UPD 72 0.3 33.1 18-46 62
Del/dups overall 650 3 33.2 19-44 61
Monosomy X overall 1,161 5 32.6 18-45 63
Monosomy X paternal origin 902 4 32.5 18-45 64
Monosomy X maternal origin 259 1 32.5 18-44 64
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GENETIC SCREENING AND TESTING IN PREGNAN-
CIES CONCEIVED BY IN VITRO FERTILIZATION (IVF)
WITH PREIMPLANTATION GENETIC SCREENING
(PGS). S. Arian,a L. Westerfield,b H. Erfani,a S. Nassef,a

A. Buffie,a W. E. Gibbons,a I. B. Van den Veyver.a aObstetrics, Gynecology,
and Reproductive Sciences, Baylor College of Medicine, Houston, TX; bMolec-
ular & Human Genetics, Baylor College of Medicine, Houston, TX.

OBJECTIVE: Although residual risk for aneuploidy during pregnancy is
lower after a normal PGS result, women are offered standard aneuploidy
screening and testing but which screens or tests they undergo has not been
studied. Therefore, our objective was to investigate prenatal screening and
diagnostic testing in pregnancies conceived by IVF with normal PGS results.

DESIGN: Retrospective descriptive study.
MATERIALS ANDMETHODS:We reviewed medical records of women

who were pregnant after IVF with normal PGS from one academic and
several private fertility clinics. All received prenatal genetic counseling be-
tween January 2012 to April 2017. We extracted following basic data:
maternal age, oocyte and/or embryo age (if donor oocytes or cryopreserved
embryos were used), ethnicity, parity, gestational age, and family history of
chromosomal abnormalities in first or second degree relative. We recorded
which prenatal genetic screen or diagnostic test was performed: first trimester
combined and second trimester serum screening, non-invasive prenatal
testing (NIPT), amniocentesis, or chorionic villus sampling (CVS).

RESULTS: Of 83 included women, the mean agewas 37 years for those preg-
nant with autologous oocytes (n¼74) and 42 years for those with donor oocytes
(n¼9; mean oocyte donor age was 27). Median parity was 0. Mean gestational
age at genetic counseling was 15 weeks (8-23 weeks). There were 21 (25.3%)
twin, 1 (1.2%) triplet and61 (73.4%) singletonpregnancies. Sixwomenhadpreim-
plantationgenetic diagnosis for ahistoryof ageneticdisease in addition toPGS.53/
88 (63.9%) had at least one of the following during pregnancy: 14 (16.9%) first
trimester screen, 38 (45.8%) NIPT, 5 (6%) second trimester screen, 2 (2.4%)
CVS and 3 (3.6%) amniocentesis. Nine of 13 women (69.2%) who had a positive
family history of a chromosomal abnormality underwent at least one of these,
compared to44/77 (62.9%)without suchhistory.Fourteenof22 (63.6%)ofwomen
withmultiplegestationand39/61(63.9%)withasingletonhadat leastonescreenor
test. Twenty-eight of 59 (47.5%) women > 35 years old, compared to 10/24
(41.7%) <35 years old or pregnant with donor eggs had NIPT performed. All
NIPTand other screening results were normal in women who underwent testing.

CONCLUSIONS: In this retrospective cohort, most women who were
pregnant after IVF with normal PGS results elected to proceed with some
form further prenatal screening or testing during their pregnancy but few
had amniocentesis or CVS.

References:
1. Ginsburg ES, Racowsky C. Preimplanatation genetic testing: available

and emerging technologies. In vitro Fertilization: Compr Guid.
2012;115-144.

2. Gleicher N, Vidali A, Braverman J, Kushnir VA, Barad DH, Hudson C,
Wu YG, Wang Q, Zhang L, Albertini DF, International PGS Con-
sortium Study Group. Accuracy of preimplantation genetic screening
(PGS) is compromised by degree of mosaicism of human embryos. Re-
prod Biol Endocrinol. 2016 Sep 5;14(1):54.

P-483 Wednesday, November 1, 2017

WITHDRAWN

P-484 Wednesday, November 1, 2017

INCIDENTAL DIAGNOSIS OF A PARENTAL
BALANCED RECIPROCAL REARRANGEMENT IN
COUPLES UNDERGOING ROUTINE ANEUPLOIDY
SCREENING BY TARGETED NEXT GENERATION
SEQUENCING (TNGS). H. M. Garnsey,a J. M. Eccles,b A. Iturriaga,a

R. T. Scott, Jr.,c R. S. Zimmerman.a aFoundation for Embryonic Compe-
tence, Basking Ridge, NJ; bThe Foundation for Embryonic Competence,
Basking Ridge, NJ; cREI, RMANJ, IVI RMAGlobal, Sidney Kimmel Med-
ical College, Thomas Jefferson University, Basking Ridge, NJ.

OBJECTIVE: Next generation sequencing-based aneuploidy screening
now allows for the detection and reporting of segmental aneuploidies with
high accuracy. During the process of testing thousands of embryo biopsies
we observed that several patients had embryo biopsies with segmental aneu-
ploidy patterns suggestive of being unbalanced products of parental chromo-
some rearrangements. This study sought to confirm those findings and
determine the frequency of this occurrence in our tested patient cohort.
DESIGN: Retrospective cohort data analysis.
MATERIALSANDMETHODS: A review of the patients with at least one

embryo biopsy submitted for aneuploidy screening by tNGS over a five
month span (10/1/16-3/1/17) was performed. If a balanced rearrangement
was suspected in a couple, then the clinical teams were notified that parental
karyotypes were required before a final diagnosis could be completed on the
embryo biopsies.
RESULTS: For 1986 patients, at least one embryo biopsy was submitted

for CCS testing by tNGS in this time period. Of this group, data from 12/
1986 (0.6%) patients was consistent with a suspected parental chromosome
rearrangement and 83.3% (10/12) of cases were confirmed positive for an
apparently balanced reciprocal rearrangement in the patient or partner.
Upon the review of these findings, the clinical reports categorized all em-
bryos with segmental abnormalities related to the chromosome rearrange-
ments as abnormal. Interestingly, to our knowledge none of the patients
reported a history of recurrent pregnancy loss (RPL) or chromosomally
abnormal offspring to their clinical teams.
CONCLUSIONS: tNGS can accurately detect unbalanced products of some

reciprocal chromosome rearrangements.While routinework up forRPL includes
karyotype analysis, there are patients without a history of RPL that also carry
balanced rearrangements. In this cohort, the frequency of those patients (0.5%,
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10/1986) is greater than the general population (�1/500).While there are various
testing methodologies that are best suited in cases of known parental rearrange-
ments, tNGS offers enhanced identification of balanced rearrangement carriers
compared toprevious testingmethodologies. Further, it provides anadditional op-
portunity for diagnosis in patients that may be missed in the clinical setting.

References:
1. Jacobs PA, Browne C, Gregson N, Joyce C, White H. Estimates of the

frequency of chromosome abnormalities detectable in unselected new-
borns using moderate levels of banding. J Med Genet 1992;29:103-8.

2. Maeda T, Ohno M, Matsunobu A, Yoshihara K, Yabe N. A cytogenetic
survey of 14,835 consecutive liveborns. Jinrui Idengaku Zasshi
1991;36:117-29.
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PREDICTION OF A BALANCED REARRANGEMENT
BY PREIMPLANTATION GENETIC SCREENING
(PGS). A. C. Snider,a T. J. Darvin,b R. Kayali,b

C. Cinnioglu,c G. L. Harton.d aIgenomix, Concord, CA; bIgeno-
mix, Torrance, CA; cIgenomix, Saratoga, CA; dIgenomix, Miami, FL.

OBJECTIVE: An estimated 1/500 individuals carry a balanced chro-
mosome rearrangement, and this frequency may be as high as 1/100
in the IVF patient population. The transmission of unbalanced rear-
rangements can cause infertility and miscarriage. Karyotyping is not
routinely performed as part of the standard workup for the unselected
infertility patient. We hypothesize that patterns of segmental aneu-
ploidies found in PGS results can predict a maternal or paternal
balanced translocation or inversion. The objective of the study is to
determine the ability of PGS to predict a previously unknown balanced
rearrangement in one member of the reproductive couple through
pattern detection in a cohort of embryos tested.

DESIGN: Results of PGS testing were evaluated for patterns of segmental
aneuploidy indicative of a maternal or paternal balanced reciprocal translo-
cation or inversion. We notified the IVF center of the suspected rearrange-
ment and recommended chromosome analysis. We requested clinical
follow up to know if the predicted rearrangement was confirmed.

MATERIALS ANDMETHODS: PGSwas performed using either aCGH or
NGS and manually evaluated results for patterns. Reciprocal translocations were
predictedwhen one of two criteriaweremet: 1) two ormore terminal deletions or
duplications (del/dups) involving the same chromosome, or 2) a pair of complete
aneuploidywith a terminal del/dupof the samechromosome, in combinationwith
a second pair involving a different chromosome. Inversions were predicted when
two ormore embryos showed a terminal trisomy, interstitial disomy, and a termi-
nal monosomy along the same chromosome.

RESULTS: Twenty-threePGScases over a 2-year spanhadpatterns predictive
of an inherited balanced rearrangement. Of the 23 cases, 22 were flagged for a
reciprocal translocation and 1 was flagged for a inversion. Ten cases, including
the single inversion case, hadkaryotyping that confirmed the suspected rearrange-
ment in onemember of the reproductive couple. Twodeclined karyotyping, and 6
were lost to follow up. Karyotypes are pending for the remaining 5 cases. There-
fore, in all cases in which recommended karyotyping was performed, the sus-
pected rearrangement was confirmed.

CONCLUSIONS: Our results show that PGS patterns of terminal segmental
aneuploidy are highly predictive of an inherited reciprocal translocation or inver-
sion. Confirming a maternal or paternal chromosome rearrangement can shed
light on the cause of infertility and/or previous miscarriages. In addition, a newly

identified translocation may have implications for past PGS cycles, would alter
the estimated aneuploidy rate in future PGS cycles, and may affect the decision
to use a gamete donor. Balanced rearrangements can be inherited andmay impact
other familymembers in their reproductive years. Our data underscore the impor-
tance of follow up testing and counseling by a certified genetic counselor when
PGS predicts a balanced translocation.
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FRAGILE X CARRIERS WITH CGG REPEATS IN THE
INTERMEDIATE AND PREMUTATION RANGE
EXHIBIT DIMINISHED OVARIAN RESERVE BUT
ARE NOT AT RISK OF INCREASED EMBRYONIC
ANEUPLOIDY. L. Sekhon,a T. G. Nazem,b J. A. Lee,c D. Gounko,a

A. B. Copperman,d L. Grunfeld.c aReproductive Medicine Associates New
York, New York, NY; bRMA of New York, New York, NY; cReproductive
Medicine Associates of New York, New York, NY; dObstetrics and Gynecol-
ogy, RMANY-Mount Sinai, New York, NY.

OBJECTIVE: Female fragile X carriers with CGG repeats in the interme-
diate to premutation range are known to be at risk for decreased ovarian
reserve and premature ovarian aging, yet whether they experience an
increased rate of embryonic aneuploidy remains uncertain. Carriers may uti-
lize PGT to prevent transfer of embryos affected by Fragile X, while evalu-
ating their embryos for the presence of aneuploidy. This study sought to
understand if decreased ovarian reserve in fragile X carriers translates into
an increased incidence of embryonic aneuploidy.
DESIGN: Retrospective, observational study.
MATERIALS AND METHODS: The study included fragile X carriers

with CGG repeats in the intermediate and premutation range and under-
went IVF with PGT from 2012 to 2017. Aneuploidy screening was per-
formed by trophectoderm biopsy on day 5 to 7 of embryo development,
using polymerase chain reaction (PCR) or next generation sequencing
(NGS). The association between the number of CGG repeats and demo-
graphic factors, ovarian reserve, cycle characteristics and PGT results
was evaluated. Multivariate linear regression analyses were performed
to investigate the relationship between the rate of aneuploidy and the
number of CGG repeats.
RESULTS: Twenty-eight patients with an abnormal number of fragile X

CGG repeats underwent 43 IVF cycles with PGT. Descriptive statistics out-
lining baseline demographic factors, ovarian reserve markers, cycle charac-
teristics and aneuploidy screening results and correlation with the number of
CGG repeats are shown in Table 1. When controlling for age, AMH, day 3
FSH, BAFC, the number of CGG repeats was not significantly associated
with the degree of aneuploidy (b ¼ 0.218 [95% CI -0.011-0.019], p¼0.21)
or euploidy (b ¼ 0.-0.285 [95% CI -0.024-0.012], p¼0.37). The number of
CGG repeats had a significant positive correlation with day 3 FSH levels
and a significant negative correlation with AMH, basal antral follicle count
(BAFC) and day 3 & 5 embryos counts.
CONCLUSIONS: While this study contributes to the growing body of

literature suggesting a correlation between the number of CGG repeats in
the intermediate and permutation range and diminished ovarian reserve, it
is the first to show that there is no affect on the likelihood of embryonic
aneuploidy. The findings suggest that the diminished ovarian reserve seen
in fragile X carriers is more quantitative than qualitative and may arise
via a mechanism distinct from that in women with age-related ovarian
decline.

Table 1. Demographic factors and cycle characteristics and correlation with # of CGG repeats

Mean Standard Deviation Range Correlation with number of CGG repeats P value

Number of CGG repeats 66.7 � 15.0 45.0-97.0 – –
Age 33.6 � 4.3 24.5-41.0 -0.59 0.0014
BMI 23.9 � 4.2 18.6-36.0 -0.17 NS
Day 3 FSH 6.2 � 3.1 0.7-15.0 0.66 0.0003
AMH 3.3 � 2.9 0.2-13.0 -0.47 0.0161
BAFC 11.8 � 5.0 5.0-22.0 -0.42 0.0306
Estradiol at surge 2218.0 � 948.1 687.0-4796.0 -0.20 NS
Eggs Retrieved 14.1 � 6.2 3.0-26.0 -0.19 NS
Mature Oocytes 11.2 � 4.5 3.0-20.0 -0.35 NS
Blastocyst count // Embryos biopsied 6.9 � 3.5 // 5.6 � 2.8 1.0-14.0 // 1.0-12.0 -0.45 // -0.13 0.0223 // NS
Proportion of aneuploidy embryos //

Proportion of euploid embryos
– // – – // – -0.24 // 0.06 NS // NS
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SUSTAINED IMPLANTATION RATE IS NOT
IMPACTED BY INCREASING FRAGILE X PREMUTA-
TION ALLELE SIZE. J. L. Bedard,a C. Jalas,a

C. R. Juneau,b R. S. Zimmerman,a R. T. Scott, Jr.,b aFEC, Bask-
ing Ridge, NJ; bIVI/RMA, Basking Ridge, NJ.

OBJECTIVE: Fragile X (FX) premutation carrier patients are at risk for pre-
mature ovarian insufficiency (POI), which hinder the effects of IVF. Recent work
demonstrated thatFXassociatedembryology is comparable tocontrols.Theques-
tions that remain are 1) howmany patients that present for FX PGD have at least
one embryo suitable for transfer, and 2) is the sustained implantation rate (SIR)
lower for embryos created from a FX premutation carrier?

DESIGN: Retrospective Observational Study.
MATERIALS AND METHODS: Patients from March 2011 to April 2017

from a single IVF center who underwent PGD for FX (with concurrent qPCR-
based aneuploidy screening) were included. PGDwas performed by a single lab-
oratory that utilized qPCR-based SNP genotyping for linkage analysis. This
method determines which embryos inherited the FX-positive maternal chromo-
some, but cannot determine the size of the CGG repeat in the embryo. Patient
characteristics,PGDresults, andclinicaloutcomes includingSIR(definedaspres-
ence of fetal cardiac activity at 8 weeks of pregnancy/ the number of embryos
transferred) were analyzed. Embryos were considered available for transfer if
they were euploid and negative for the FX affected haplotype.

RESULTS: 28 patients had probes developed for FXPGDand underwent a to-
tal of 49 attempted IVF cycleswere included. Themeanpatient agewas 31.7�4.8
years. The average CGG repeat size was 100.3 repeats, including 1 full mutation.
Due topoor response,1patientdidnotproceed; resulting in27patientsundergoing
a retrieval. 24 patients produced viable blastocysts to undergo PGD. 21 patients
had 68 embryos available for transfer, with only 3 patients not producing normal
blastocysts. While 4 patients are awaiting their transfer cycles, 17 patients under-
went a single embryo transfer. A total of 21 embryoswere transferred. 15 patients
experienced a successful implantation, yielding 18 ongoing pregnancies. Theme-
dian number of cycles that a patient underwent was 1.7 cycles. 12 patients only
needed 1 cycle to have a successful transfer. The euploid rate per cycle was
68.9%, as expected in this young patient cohort. The SIR for a patient’s first trans-
fer was 88.2%, and overall the SIR was 85.7%. These numbers also suggest that
the SIR does not negatively correlate with an increasing maternal premutation
allele size, although more patients are needed to fully investigate.

Maternal CGG
Repeat Size 45-55 56-79 80-99 R100

Number of patients
who started at
least one
IVF cycle

2 12 8 6

% Patients with
at least one
usable embryo

100% (2/2) 82% (9/11) 100% (5/5) 83% (5/6)

Average sustained
implantation
rate (%)

100% (1/1) 63% (5/8) 100% (4/4) 100% (4/4)

CONCLUSIONS: Nearly all patients presenting for PGD for FXwere suc-
cessful in achieving at least one sustained pregnancy. To our knowledge these
data are the largest cohort to date of patients undergoing PGD for FX that in-
cludes clinical outcomes.
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A RETROSPECTIVE CHART REVIEW EXAMINING
THE CLINICAL UTILITY OF FAMILY HEALTH
HISTORY. K. Dao,a J. Russo,a J. L. Garbarini,b

S. C. Johal,c S. Wieloch.d aSarah Lawrence College, Bronx-
ville, NY; bCooperSurgical, Oreland, PA; cRecombine, A CooperSurgical
Company, Canal Fulton, OH; dRecombine, Inc, Lansdale, PA.

OBJECTIVE: Family health history (FHH) is a simple and cost-effective
clinical tool widely used by genetic professionals. Although the value of
FHH for assessing personal and familial health and reproductive risk within
a prenatal population has been demonstrated in past studies, its utility within
a genetic carrier screening population has not been evaluated. The purpose of
this study was to examine the utility of FHH as a clinical screening tool and

explore the general outcomes of full FHH evaluations within an expanded
carrier screening (ECS) population.
DESIGN: A retrospective chart review was conducted for 500 consults,

which included 3-generation pedigrees, using data from the genetic testing
company Recombine.
MATERIALS AND METHODS: Data from the consult letters were exam-

ined toassess the incidenceoffindings thatmet criteria for further action.Findings
were assigned to 1 of 2 categories: requiring further follow-up, or requiring gen-
eral risk counseling, which could include risk assessment and/or patient educa-
tion. Analysis was done to examine the types of follow-up recommendations
that were made and the topics discussed in general risk counseling. Statistical
analysis included calculations of frequency and confidence interval.
RESULTS: Of the 182 consults with negative carrier screening results, 114

(28.2% of the total consults) had additional indications in the family histories
that warranted recommendations for further follow-up, general risk counseling,
or both. The family history evaluations elicited cancer genetic counseling recom-
mendations in 141 consults with either positive or negative carrier screening re-
sults, which comprised 28.2% of all consults (95% confidence interval of
3.94%). Autoimmune and psychiatric disorders were the most frequent topics
requiring general risk counseling, occurring in 16.8% and 10.0% of all consults
(95% confidence interval of 3.28% and 2.62%, respectively).
CONCLUSIONS: These findings demonstrate the high clinical utility of

FHH and validate its use in healthcare settings. FHH evaluations provide sup-
plemental information to an individual or couple’s ECS results, allowing for
more personalized health and reproductive risk assessments.
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ADVANCED PATERNAL AGE IS ASSOCIATEDWITH A
DECREASE IN FERTILIZATION RATES AND IN-
CREASE IN BLASTOCYST SEX CHROMOSOME
ANEUPLOIDY. A. Bartoli, K. L. Hornberger, A. King,
N. Bachman, D. Young, D. Klepacka, W. B. Schoolcraft, M. Katz-Jaffe.
Colorado Center for Reproductive Medicine, Lone Tree, CO.

OBJECTIVE: Cumulative sperm point mutations with increasing paternal
age have been associated with de novo autosomal dominant genetic disorders
and adverse post-natal outcomes. However, limited studies with conflicting
results have addressed the association between advanced paternal age
(APA), embryo competence and fertility. The aim of this study was to
examine the impact of APA on embryo development, aneuploidy and subse-
quent frozen embryo transfer outcomes in IVF cycles that were controlled for
significant female factor infertility.
DESIGN: Prospective cohort study.
MATERIALS AND METHODS: Couples with APA (mean 51.0�5.7

years), no other male factor infertility and no significant female factor infer-
tility (mean 28.0�4.0 years), underwent IVF with ICSI (n¼50 cycles). Nor-
mally fertilized embryos were routinely cultured to the blastocyst stage for
trophectoderm biopsy and aneuploidy screening prior to vitrification. Stan-
dard protocols for a hormone replacement frozen embryo transfer (FET)
were employed and pregnancy outcomes recorded. Statistical analysis
included Students t-test, Fishers Exact or Chi-Square test where appropriate,
with significance at P<0.05.
RESULTS: On average 25.3�14.8 oocytes were retrieved and underwent

ICSI, with 14.9�7.7 normally fertilized zygotes (60%) observed on day 1 of
embryonic development. This is significantly lower than in IVF cycles with
young females and non-APA or male factor partners (Control ¼ 82%;
p<0.0001). All APA IVF cycles resulted in embryos developing to the blas-
tocyst stage with a mean of 7.6� 3.9 transferable quality blastocysts (Grade
3BB or above) biopsied. The aneuploidy rate for APA blastocysts (34.3%)
and the good quality blastocyst conversion rate from fertilized zygote
(55%) were equivalent to IVF cycles using young females with non-APA
or male factor partners. Chromosome error analysis revealed a trend towards
an increase in sex chromosome aneuploidies of APA blastocysts (7.2% vs.
4.9% Control; p¼0.15). A total of 47 euploid blastocyst FETs have been per-
formed to date with 30 ongoing clinical pregnancies/deliveries (63.8%) and
only 2 miscarriages (6.3%), comparable to non-APA outcomes.
CONCLUSIONS: This study further explored the impact of APA and repro-

ductive success, specifically, in relation to embryo competence and IVF out-
comes. Fertilization rates were significantly reduced utilizing APA sperm;
however, embryo development and overall blastocyst chromosome constitution
was not impacted by increasing paternal age. Nevertheless, this is a small study
and further investigation is warranted, specifically in light of an increased trend
in sex chromosome aneuploidy of APA blastocysts. Understanding the reproduc-
tive risk associatedwithAPA is valuablewhen counseling patients andmanaging
their expectations prior to undergoing infertility treatment.
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GENOME COPY NUMBER VARIATIONS OF PATIENTS
WITH UNEXPLAINED RECURRENT SPONTANEOUS
ABORTION. H. Xiang. Reproductive Medicine Center, the First
Affiliated Hostipal of Anhui Medical University, Hefei, China.

OBJECTIVE: Copy number variations (CNVs) are submicroscopic structural
variations in human genome.CNVs contain abundant of genetic information not
only as genetic polymorphisms arewidely distributed inhumangenome, but large
CNVsfragmentswhichshowedcausal relationshipswithhumandiseasescanalso
influence gene expression by interfering gene activity and changing in gene
dosage. This study will analysis the genome copy number variations of patients
with unexplained recurrent spontaneous abortion (URSA).

DESIGN: A case-control study.
MATERIALS ANDMETHODS: 50 cases of URSA patients and 50 cases

of healthy women were collected in this case-control study. High throughput
genomic microarray scanning technique was applied to genotype genome-
wide CNVs in all the samples.

RESULTS: 56 new CNVs sized in 0.383kb-2526.528kb were found in 50
cases of URSA patients. Except for the 18 CNVs, each CNV in the other 38
CNVs coveredmore than 1 gene. The distribution frequency of CNVs onX chro-
mosomeswas statistically significant higher than that of autosomes, P<0.05. The
largestCNVwhichcoveres200geneswas10p12.1deletion. In addition,CNV22
q11.23deletion coveredknowncandidategeneGSTT1ofURSA. In this study, 19
regions of LOHwere also found sized in 3016.812kb-8855.177kb in 50 cases of
URSA. The distribution frequency of LOH on X chromosomes was statistically
significant higher than that of autosomes, P<0.05.Moreover, 4 repeated LOH re-
gions locatedon theXchromosome(Xq11.1,Xq13.1,Xq25,Xp11.2)were found,
covering a lot of genes.Those genes are important for pregnancy maintenance
since they are associated with the functions of immune and hormone regulation,
trophoblast cells growth and differentiation, and X chromosome inactivation.

CONCLUSIONS: 56 new CNVs and 19 LOH were found in URSA pa-
tients, which demonstrated that these variants may be associated with the
pathogenesis of URSA.In addition, the enrichment trend distribution of
CNVS and LOH on X chromosome infered that submicroscopic structure
variations on X chromosome might be risk factors for URSA.

P-491 Wednesday, November 1, 2017

FORMAL ASSESSMENT OF EGG DONORS’ FAMILY
HISTORIES BYAGENETIC COUNSELOR IDENTIFIES
NEWRISKFACTORS. G. Shepherd, S. Talcott Baughman,
N. Peters, B. J. Bankowski, E. Barbieri, J. S. Hesla,
E. Mounts. Oregon Reproductive Medicine, Portland, OR.

OBJECTIVE: The American Society for Reproductive Medicine (ASRM)
recommendations for gamete donation clearly state that donors should not have
significant familial disease with a genetic component.1 There are varied methods
of obtaining family history from egg donor applicants in order to assess the pres-
ence or absence of significant risk. The objectives of this study were (1) to under-
stand the impact of a formal genetic counselor risk assessment on the ultimate
acceptanceordenialofdonor applicants, and (2) toanalyzewhatadditional family
history information can be learned through this assessment beyond what is re-
ported in industry-standard online questionnaires.

DESIGN: Case series.
MATERIALS AND METHODS: All egg donor applicants to a fertility

clinic’s in-house donor program completed an initial online family history
questionnaire. An experienced coordinator reviewed all applications. Appli-
cants who passed strict initial screening criteria were scheduled for a 30-min-
ute phone consultation with an in-house genetic counselor to confirm
personal, medical and family history. The outcome of the genetic consulta-
tion was tracked and retrospectively reviewed.

RESULTS: FromMarch 2015-March 2017, 510 online egg donor applicants
passed initial screening criteria and had a consultation with a genetic counselor.
Following this consult, 19% (99/510) of donors who passed initial screening
criteriawere denied based on personal and/or familymedical history.Of these de-
nials, 74% (n¼73) were based on genetic counselor interpretation of information
that was present in the donor’s initial application. The remaining 26% of denials
(n¼26) were due to new personal or familymedical history information revealed
during the genetic consult. Of the 411 donors who were approved to move on to
additional screening (baseline, psychological, and carrier screening), genetic
counseling elucidated new medical information that the questionnaire failed to
identify in 66% (n¼272) of cases. Of these, 28% (n¼75) of donors provided up-
dates that would confer possible increased health risks to offspring, while 72%
(n¼197)of updates likelywouldnot result in increased risk tooffspring, but none-
theless improved the accuracy of the donor’s profile.

CONCLUSIONS: While online questionnaires are adequate to make
obvious donor exclusions and gather initial information, interpretation of
this information alongside a three-generation family history is critical to
the process of accepting or denying egg donors, and to providing accurate
reproductive risks to intended parents.
Reference:
1. Practice Committee of American Society for Reproductive M. Practice

Committee of Society for Assisted Reproductive Technology: Recom-
mendations for gamete and embryo donation: a committee opinion.
Fertil Steril. 2013;99:47-62.
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RECOMMENDATIONS FOR ACCEPTABILITY OF
GAMETE DONOR APPLICANTS BASED ON DIAGNO-
SES AND CLINICAL FINDINGS. L. J. Isleya

P. Callum.b aCounsyl, South San Francisco, CA; bCalifornia
Cryobank, Los Angeles, CA.

OBJECTIVE: The American Society of Reproductive Medicine (ASRM)
does not provide specific guidance as to what constitutes a ‘‘major’’ disorder
or ‘‘significant’’ familial disease that would exclude an applicant from
participating as a gamete donor. Genetic counselors were surveyed to assess
their recommendations for donor eligibility based on specific diagnoses or
findings in a donor applicant, with the intent of evaluating best-practice rec-
ommendations with regards to donor screening and acceptability criteria.
DESIGN: Members of the National Society of Genetic Counselors Assis-

ted Reproductive Technology and Infertility Special Interest Group (NSGC
ART SIG) were surveyed to gather recommendations for acceptability of a
donor applicant given a variety of diagnoses or clinical findings and assuming
no relevant family history. The diagnoses were grouped into nine categories:
Isolated finding no requiring surgical intervention; isolated malformation
requiring surgical intervention; ocular abnormality; neurological disorders,
including learning/speech disabilities; autoimmune disorders; mental health
disorders; cardiovascular conditions; malignancy not typically associated
with a single gene mutation; and other. Participants were asked to indicate
if the donor applicant was Always Eligible, Eligible under Limited Circum-
stances, or Not Eligible, and to explain their recommendation.
MATERIALS AND METHODS: N/A.
RESULTS: Eleven responses were received. Donor applicants are more

likely than not to be excluded due to physical abnormalities that may require
surgical intervention including cryptorchidism, hypospadias, club foot, syn-
dactyly, and cleft lip/palate; however, greater variability exists in their eligi-
bility based on a hip dysplasia and scoliosis. Most respondents stated that
applicants are always eligible if they have 2-3 cafe-au-lait macules; although
three respondents require the applicant to undergo a genetic evaluation to rule
out neurofibromatosis before proceeding. An applicant with a history of
speech delay is variably accepted depending upon the severity of diagnosis,
etiology, and comorbidities. The majority (7/11) would accept an applicant
with ADD/ADHD in limited circumstances, with three respondents indi-
cating that current use of medication would influence their decision.
CONCLUSIONS: Survey results identified areas of further exploration

and a workgroup will be convened to evaluate the results and elaborate
upon recommendations. Given that many diagnoses cannot be assessed in
isolation and require evaluation of other factors to determine eligibility, a
thorough genetic assessment of donor applicants is indicated. More consis-
tent and transparent evaluation processes will allow recipients and providers
to make informed decisions and remain knowledgable of the limitations of
donor screening regardless of the donor programs with which they work.
Supported by: NSGC ART SIG
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THE CORRELATION BETWEEN NUMBER OF SUPER-
NUMERARY EUPLOID EMBRYOS AND LIVE BIRTH
RATE AFTER CRYOPRESERVED - THAWED EUPLOID
SINGLE EMBRYO TRANSFER (SET) IS AGE-
DEPENDENT. J. Jayakumaran, C. Silva, B. K. Gangrade, S. Patel. Center
for Reproductive Medicine, Orlando, FL.

OBJECTIVE: To assess the influence of the presence of supernumerary
euploid blastocysts (SEB) on the In Vitro Fertilization / Preimplantation Ge-
netic Screening (IVF/ PGS) cycle outcomes in women having their subse-
quent cryopreserved-thawed, euploid SET.
DESIGN.: Retrospective cohort study
MATERIALSANDMETHODS:We reviewed thedataofwomen that under-

went a thawed euploid SET between Jan 2011 andMarch 2016. Cohort was split
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into 2 groups and their cycle outcomes were analyzed. Group 1 (G1) had no SEB
after SET.Group 2 (G2) had at least 1 SEB after SET. Furthermore, inGroup 2, all
patientswith a livebirthoutcomewere compared towomen that failed to conceive.
Live birth rates (LBR)were correlatedwith SEBcounts and corrected for age. Stu-
dent’s t-test, chi-square and binomial logistic regression analyses were performed

RESULTS: Group 1 had 109 cycles (41%) and group 2 had 158 cycles (59%).
Therewas a statistical significant difference inmean age betweengroups (GI 37.4
� 4.3 vsG235.7� 4.0, p¼0.001). Themean number of blastocysts biopsiedwas
higher in group 2 (6.5 � 3 vs G1 3.5�2.3, p¼0.0001). The mean number of
euploid embryos inG2was 3.7� 1.9.Overall, patients achieved a 49.4% implan-
tation and G2 had higher LBR (45% (n¼71) VS G1 33% (n¼36)), p¼0.05). In
G2, on comparing patients who achieved live births (n ¼ 71 (44%) to those
who did not (n¼87(55%)) the former had a higher number of SEB (3.1 vs 2.3,
p¼ 0.02), blastocysts biopsied (7.3� 3.4 vs 6� 2.5, p¼ 0.01) and euploid em-
bryos (4.1� 2.2 vs 3.3�1.5, p¼0.02). Age was inversely related to SEB counts
(OR1.1; 95%CI, 1.04 - 1.18, p¼0.002).On initial analysis, LBRpositively corre-
lated with SEB (OR 1.6; 95% CI, 1 - 2.7, p¼0.05) but age adjusted binomial
regression models failed to demonstrate a statistically significant relationship be-
tween LBR and SEB counts (AOR 1.5; 95% CI, 0.93 - 2.6, p¼0.09).

CONCLUSIONS: The presence of euploid supernumerary embryos can be
used as an indicator of the probability of success of an individual couple in a given
cycle. Patientswith at least one SEB are likely to have a higher LBR than patients
with only one available embryo. In addition, it seems probable that the positive
association between LBR and vitrified SEBs is influenced by age. Our study re-
sults may help clinicians to counsel patients undergoing PGS.
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ASSOCIATIONOF BODYMASS INDEXWITHEMBRY-
ONIC ANEUPLOIDY IN PATIENTS UNDERGOING IN
VITRO FERTILIZATION WITH PREIMPLANTATION
GENETIC SCREENING. J. Jayakumaran, S. Patel,
B. K. Gangrade, C. Silva. Center for Reproductive Medicine, Orlando, FL.

OBJECTIVE: To determine whether an association exists between body
mass index (BMI) and embryo ploidy in patients undergoing in vitro fertiliza-
tion (IVF) with preimplantation genetic screening (PGS).

DESIGN: Retrospective cohort study
MATERIALS AND METHODS: Women with documented height and

weight who underwent 24-chromosome PGS and subsequent euploid frozen
embryo transfer between 2011 and 2016 were included. They were stratified
into 4 groups based on BMI; Grp 1: underweight (<18.5), Grp 2: normal
(18.5-24.9), Grp 3: overweight (25-29.9), and Grp 4: obese (>30). Cycle pa-
rameters analyzed included patient age, the number of blastocysts biopsied,
and the number of aneuploid and euploid embryos in each patient’s cohort.
The association between BMI and ploidy was analyzed using logistic regres-
sion analysis, and were adjusted for age.

RESULTS: 187 women were included in the study (Grp 1: n¼9, Grp 2:
n¼135 Grp 3: n¼77, Grp 4: n¼46). Groups were similar by age (34.8 �
4.1 to 36.9 � 3.9) and mean number of embryos biopsied (3.7� 2.4 to 6 �
3.3). There was no difference in the mean number of euploid embryos by
BMI category (Grp 1:2.6 �1.9, Grp 2: 2.7 � 1.9, Grp 3: 2.8 � 2.1, 2.6�
2.3, p¼ 0.97). Age was inversely related to euploidy (adjusted odds ratio
(AOR) 0.88; 95% confidence interval (CI), 0.80-0.97, p¼0.008), but age
adjusted logistic regression models failed to demonstrate a statistically sig-
nificant relationship between BMI and euploidy in underweight (AOR 2.2;
95% CI, 0.22-3.7, p¼0.49), overweight (AOR 0.94; 95% CI, 0.78-1.13,
p¼0.52), or obese (AOR 1.15; 95% CI, 0.11-1.8, p¼0.9) patients compared
with the normal-weight reference group.

CONCLUSIONS: Our results demonstratedno relationship betweenBMIand
euploidy inpatients undergoing IVFwithPGS.Thenegative impact ofoverweight
and obesity on IVF and fertility outcomes may not be related to aneuploidy.
Further studies with larger sample size are required to confirm our findings.
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WHOLE EXOME SEQUENCING IDENTIFIES NOVEL
MUTATION IN ANOS1 IN SIBLINGS WITH KALL-
MANN’S SYNDROME. D. M. Lopategui,a A. J. Griswold,b

H. Arora,c R. Ramasamy.d aClinical and Translational Science
Institute, University ofMiami,Miami, FL; bJohn PHussman Institute for Human
Genomics, University of Miami, Miami, FL; cUrology, University of Miami,
Miami, FL; dUniversity of Miami, Miami, FL.

OBJECTIVE: To investigate the genetic cause of Kallmann’s syndrome in
two brothers through homozygosity mapping followed by targeted exon/
whole-exome sequencing to identify genetic variations.

DESIGN:WES of two male siblings with clinical diagnosis of Kallmann’s
syndrome (anosmia, delayed puberty, hypogonadotropic hypogonadism, and
azoospermia with undetectable LH and FSH levels), and analysis of poten-
tially pathogenic variants through filter criteria.
MATERIALS ANDMETHODS: Whole blood samples were obtained from

a 21 and a 23 year old brothers. DNAwas isolated from the blood samples using
the commercial kit QIAamp blood Maxi. WES was performed with the Agilent
SureSelect xt 60 mb v6 and Illumina Hiseq PE 100 technologies.
RESULTS: A novel pathogenic stop mutation was identified in the ANOS1

gene, in theXchromosome, present in bothbrothers. Thevariant is a single nucle-
otide change that introduces a stop codon in the exon9 of this gene, likely produc-
ing a truncated variant of the codified protein anosmin-1 (chromosome X: 1267
C>T), implicated in the growth andmigration of neurons from the olfactory plate
to the pituitary during embryologic development. Although more than 140
ANOS1mutations have been previously identified as causes of Kallmann’s syn-
drome, this variant is novel and has not been previously reported.
CONCLUSIONS: UsingWESwe identified a novel variant in ANOS1 as a

likely cause of Kallmann’s syndrome in two brothers. This results support the
clinical value of WES for the identification of novel genetic variants with
pathogenic potential, and further validate clinical diagnoses with genetic
and molecular tools.
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ENHANCED BIOINFORMATICS AND PROPRIETARY
ALGORITHMS DEVELOPED FOR NEXT GENERA-
TION SEQUENCING (NGS) CAN IDENTIFY
BALANCED TRANSLOCATIONS. P. R. Brezina,a

K. J. Tobler,b P. Xia,c J. Y. Maher,d A. K. Dubey,e W. G. Kearns.f aRepro-
ductive Endocrinology and Infertility, Vanderbilt University School of Med-
icine, Memphis, TN; bObstetrics and Gynecology, Womack Army Medical
Center, Fayetteville, NC; cGynecology and Obstetrics, Johns Hopkins Uni-
versity School of Medicine, Lutherville, MD; dGynecology and Obstetrics
– Reproductive Endocrinology, Johns Hopkins University School of Medi-
cine, Lutherville, MD; eNorthCarolina IVf labs, Fayetteville, NC; fGenetics,
AdvaGenix and Johns Hopkins Medical Institute, Rockville, MD.

OBJECTIVE: Approximately 1/600 individuals are carriers of a balanced
translocation. If an individual is a carrier of a reciprocal or Robertsonian translo-
cation, they have an approximate 50%chanceof passing ongenetic imbalances to
their off spring. Such an unbalanced translocation could result in pregnancy fail-
ure, fetal demise or the birth of a baby with a genetic syndrome. We determined
whetherwe could identify balanced translocations in preimplantation embryos by
next generation sequencing (NGS) within an in vitro fertilization (IVF) setting.
DESIGN: Retrospective study.
MATERIALS AND METHODS: A retrospective review was conducted of

embryos that underwent enhanced NGS to identify copy number variations
(CNVs), single nucleotide variants (SNVs) and copy number. Trophectoderm
(TE) cells were obtained via embryo biopsy. The TE cells were then lysed and
the DNA was amplified by a modified whole genome amplification protocol.
DNA libraries were prepared and an emulsion PCR step was completed. DNA
sequencing was done by a personal genome machine (PGM). The data was
then transferred to a GenomeNext Cloud for comprehensive data analysis and
interpretation. The PGM sequencing provided a depth of > 100x, with over 5
million reads, and a median sequencing fragment length of 178bp.
RESULTS: 103 euploid embryos were tested; 82 were from parental car-

riers of reciprocal translocations and 18 were from Robertsonian transloca-
tion carriers. The analysis identified 33/82 (40%) embryonic samples as
being free of the balanced reciprocal translocation and 49/82 (60%) embryos
as being a reciprocal translocation carrier. For Robertsonian translocations,
9/18 (50%) were free of the balanced Robertsonian translocation.
CONCLUSIONS: Our results indicate that using an enhanced NGS tech-

nology, one can provide families the option of transferring embryos free of
the familial translocation segregating in their family.
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ENHANCED BIOINFORMATICS AND PROPRIETYAL-
GORITHMS FOR NEXT GENERATION SEQUENCING
AND CHROMOSOME ANALYSIS CAN IDENTIFY £ 1
MB CLINICALLY SIGNIFICANT DELETIONS OR DU-
PLICATIONS IN PREIMPLANTATION EMBRYOS. J. Y. Maher,a

P. R. Brezina,b K. J. Tobler,c P. Xia,a A. K. Dubey,d W. G. Kearns.e aGy-
necology and Obstetrics – Reproductive Endocrinology, Johns Hopkins Uni-
versity School of Medicine, Lutherville, MD; bReproductive Endocrinology
and Infertility, Vanderbilt University School of Medicine, Memphis, TN;
cObstetrics and Gynecology, Womack Army Medical Center, Fayetteville,
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NC; dNorthCarolina IVF Labs, Fayetteville, NC; eGenetics, AdvaGenix and
Johns Hopkins Medical Institute, Rockville, MD.

OBJECTIVE: Despite euploid embryos being identified using preimplanta-
tion genetic screening (PGS), the likelihood of achieving a successful pregnancy
is still not certain. Other factors, such as de novo deletions (dels) or duplications
(dups) are likely to influence the health of the pregnancy, the new born baby, as
well as the overall future health of the individual. The objective of our study
was to determine the incidence of dels and dups identified in clinical PGS of tro-
phectoderm (TE) samples using enhanced NGS technology.

DESIGN: A retrospective study from 2014 - 2016 of embryos biopsied
from 21 in vitro fertilization (IVF) clinics and tested at a single preimplanta-
tion genetics laboratory.

MATERIALS AND METHODS: Embryos underwent PGS by enhanced
NGS. TE cells were biopsied from day 5 embryos and lysed. The DNA
was then amplified by a modified whole genome amplification protocol.
DNA libraries were prepared and an emulsion PCR step was performed.
DNA sequencing was done by a personal genome machine (PGM). The
data was then transferred to an Ion Torrent server for comprehensive data
analysis and interpretation. The PGM sequencing provided over 4.2 million
reads with a median sequencing fragment length of 179 base pairs.

RESULTS: A total of 18,601 euploid embryos were included in this study.
13.3% (2,474/18,601) of these euploid embryos were diagnosed with a dele-
tion or duplication ranging in size from 800kb to 139Mb. The range for dels
was 800kb to 97.7Mb and the range for dups was 1.2Mb to 139Mb. Upon
further detailed molecular analysis of the genes and DNA located within
these deleted or duplicated regions, haplosufficiency and tandem duplica-
tions were identified in 3.1% (77/2,474) of the samples. These genetic abnor-
malities could decrease the likelihood of ongoing pregnancies, induce fetal
demise, or cause an abnormal phenotype in newborns.

CONCLUSIONS: Our results indicate that when using an enhanced NGS
technology and bioinformatics with a propriety algorithm, 3.1% of euploid
embryos contain clinically significant dels or dups. Therefore, using this tar-
geted, additional analysis can further help reproductive endocrinologists
decide which embryos should and should not be considered for transfer.
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HOWTOGIVEGENETICCOUNSELINGTOCOUPLES
APPLYING FOR HUMAN LEUKOCYTE ANTIGEN
(HLA)-MATCHED SIBLING? A FOLLOW-UP OF 520
CYCLES. M. Cetinkaya S. Kahraman. Assisted Reproduc-
tive Technologies and Reproductive Genetics Center, Istanbul Memorial
Hospital, Istanbul, Turkey.

OBJECTIVE: To provide scientific, evidence-based genetic counseling
grounds for couples applying to assisted reproductive technology (ART) for an
HLA-matched sibling as a therapeutic option for their diseased children.

DESIGN: By a complete follow-up of 520 cycles from the first PGD (preim-
plantation genetic diagnosis) cycle to the transplantation phase,we aim to provide
a realistic intent to treat performance of the HLA-matched sibling approach.

MATERIALS AND METHODS: We have retrospectively evaluated 520
consecutive cycles for 272 couples either for HLA only (98 cycles for 55 cou-
ples) or for a single gene disorder (SGD) combined with HLA (422 cycles for
217 couples) from 2003 to March 2016.

RESULTS: A total of 5368 embryos were biopsied. The transferrable embryo
percentages were 15.9% and 12.4%, for HLA only and SGD + HLA cycles,
respectively. In 309 cycles (59.3%), embryo transfer could be performed. In
most of the study period, day 3 biopsy and day 3-4 transfer were performed.
The implantation rate was 28.7% and the clinical pregnancy rate per transfer
was 36.2% (112/309). However, the clinical pregnancy rate per couple was
41.2% (112/272). The live birth rate per embryo transfer was 30.4% (94/309)
andper couplewas 34.6% (94/272).A total of 108 babieswere born, 96.3%being
HLA compatible with their sibling. Three babies were born from the transfer of
HLAnon-identical embryos transferred upon couples’ request.One non-identical
baby was born because of a misdiagnosis due to an undetected recombination
event in the HLA region (<1%). Allogenic HSCTwas performed for 55 cases
and 51 of them were successful, yielding a cure rate with HSCT from an HLA-
matched sibling per couple initiated of 18.8%. For four thalassemia cases,
HSCTwas unsuccessful. From the 39 cases for whom HSCT has not been per-
formed yet, 28 are waiting their HLA-matched sibling to reach the required
body weight for transplantation (10.3%).

CONCLUSIONS: The time between the first visit to our clinic and the HSCT
was minimum 12 months thus, couples should be offered PGD-HLA as soon as
possible, since also for 70% of the patients in need of a HSCT, a suitable HLA-
matched relative donor is not available. Therefore, although in an intent to treat

perspective preimplantationHLAtypinghas relatively lower outcomes compared
to classical ART cycles, it is still a realistic option when no donor is available.
Reference:
1. Successful haematopoietic stem cell transplantation in 44 children

from healthy siblings conceived after preimplantation HLA matching.
Kahraman S, Beyazyurek C, Yesilipek MA, Ozturk G, Ertem M, Anak
S, Kansoy S, Aksoylar S, Kuşkonmaz B, Oniz H, Slavin S, Karakas Z,
Tac HA, Gulum N, Ekmekci GC. Reprod Biomed Online.
2014;29(3):340-51.
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CLINICAL ERROR RATES OF NEXT GENERATION
SEQUENCING (NGS) COMPARED TOARRAY COMPAR-
ATIVEGENOMICHYBRIDIZATION(ACGH)INEUPLOID
BLASTOCYSTS. J. Friedenthal,a S. M. Maxwell,b

A. W. Tiegs,a A. Besser,b C. McCaffrey,c S. Munne,d N. Noyes,e J. Grifo.f
aObstetrics and Gynecology, NYU Langone Medical Center, New York, NY;
bOB/GYN, New York University Fertility Center, New York, NY; cOB/GYN,
New York University Fertility Center, New york, NY; dCooperGenomics,
Livingston, NJ; eNYU School of Medicine, New York, NY; fNYU Langone
Fertility Center.

OBJECTIVE: To investigate the clinical error rates with euploid embryo
transfer (ET) diagnosed by NGS compared to aCGH.
DESIGN: Retrospective cohort Study
MATERIALS AND METHODS: All patients undergoing IVF with PGS

and vitrification followed by STEET from 11/2010 to 12/2016 at an academic
medical center were identified. Patients undergoing oocyte thaws, embryo
thaws for biopsy, double ET, or mosaic ETwere excluded. Primary outcomes
included implantation rate (IR), spontaneous abortion rate (SABR), and
ongoing pregnancy rate/live birth rate (OPR/LBR). Any abortions, sponta-
neous or elective, in which products of conception were collected or amnio-
centesis performed were reviewed. Demographic data including age,
gravidity, parity, number of prior IVF cycles, ovarian reserve testing, and
infertility diagnosis was collected. Student’s t-test and Fisher’s exact test
were used for statistical analysis with p<0.05 considered significant.
RESULTS: 793 patients underwent PGSwith aCGH and 579 underwent PGS

withNGS during the study period andmet inclusion criteria. Therewas no differ-
ence in baseline demographics between groups. IRwas significantly higher in the
NGS group than in the aCGH group (71.8% (416/579) vs. 63.0% (500/793),
p¼0.0006). The OPR/LBR was also significantly higher in the NGS group
(62.5% (362/579) vs. 53.8% (427/793), p¼0.001). The SABR was decreased
in the NGS group, but this was not significant (11.78% (49/416) vs. 12.4% (62/
500), p¼0.812). Therewere 12 cases of discrepant diagnosis in the aCGH group.
Among those, 2 resulted in live birth, 2 ended in elective terminations, and 8 re-
sulted in spontaneous abortions (SABs). Six discrepant cases were identified in
the NGS group of which 1 led to elective termination while the remaining 5 re-
sulted in SABs. The clinical error rate per embryo transfer was 1.51% in
the aCGH group and 1.04% in the NGS group (p¼0.48). The clinical error
rate per pregnancy with gestational sac was 2.40% in the aCGH group and
1.44% in the NGS group (p¼0.16).
CONCLUSIONS: Clinical error rates appear to be comparable betweenNGS

and aCGH.Although not statistically significant, NGS trends towards lower error
rates. This may be because of the improved ability of NGS to detect mosaicism,
triploidy, and partial aneuploidy. Appropriate patient counseling is paramount for
optimal care.

Category of error and clinical error rates in aCGH vs NGS

aCGH (%) NGS (%) p-value

Aneuploidy 6/12 (50.00%) 4/6 (66.67%) N/A
Mosaic 2/12 (16.67%) 1/6 (16.67%) N/A
Deletion 1/12 (8.33%) 1/6 (16.67%) N/A
Sex chromosome

error
2/12 (16.67%) 0/6 (0%) N/A

Triploidy 1/12 (8.33%) 0/6 (0%) N/A
Clinical error rate

per embryo transfer
12/793 (1.51%) 6/579 (1.04%) 0.48

Clinical error rate
per pregnancy
with gestational sac

12/500 (2.40%) 6/416 (1.44%) 0.16

Reference:
Tiegs AW, Hodes-Wertz B, McCulloh DH, Munn�e S, Grifo JA. Discrepant
diagnosis rate of array comparative genomic hybridization in thawed euploid
blastocysts. J Assist Reprod Genet. 2016 Jul;33(7):893-7.
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SELF-REPORTED HOME AND WORK STRESS AND
TRYING TO CONCEIVE - USING BIG DATA IN THE
STUDY OF INFERTILITY. C. Messerlian,a B. Plaku-
Alakbarova,a A. Lange,b J. Yeh,b T. L. Toth,b R. Hauser.a aEn-
vironmental Health, Harvard T.H. Chan School of Public Health, Boston,
MA; bMassachusetts General Hospital Fertility Center, Boston, MA.

OBJECTIVE: Few studies have examined preconception stress and infer-
tility, despite evidence that maternal stress during pregnancy is associated
with adverse outcomes including miscarriage and preterm birth. We exam-
ined the association of self-reported home and work stress with prolonged
trying time (R12 months) among women using a fertility-tracking app.

DESIGN: A prospective cohort of fertility app users across the United
States.

MATERIALS AND METHODS: We used self-reported data from a
fertility-tracking app collected from female users from March 2014 to April
2016. At the time of app sign-up, women described home and work stress as
low, medium, or high, and reported the number of months they had been
trying to conceive. Total trying to conceive time (TTC)was estimated by add-
ing the number of months reported at sign-up to the number of follow-up
months of continued fertility tracking. We used multivariable logistic regres-
sion to examine home and work stress independently, and total stress (the
combined effect of both types of stress using an additive composite score)
in relation to TTC R12 months vs. TTC <12 months. We adjusted for
age, categorical body mass index (BMI) for user and her partner, race, and
education.

RESULTS: A total of 19,965 women had complete follow-up data through
April 2016. Women were on average 29 years old at sign-up and 51% had a
BMI of 18-25 kg/m2. Compared with low stress, medium (OR: 1.2, 95%CI:
1.1, 1.3) and high home stress (OR: 1.5, 95% CI: 1.3, 1.8) and high work
stress (OR: 1.2, 95% CI: 1.1, 1.3) were independently associated with TTC
R12 months. Higher total additive stress was also associated with longer
trying time. Compared with low home and work stress (score 2), women
with combinations of medium- medium, low-high, high-low (score 4), me-
dium-high, high-medium (score 5), and high-high stress (score 6) had a 1.3
(95% CI: 1.2, 1.4), 1.3 (95% CI: 1.1, 1.5), and 1.9 (95% CI: 1.5, 2.4)
increased odds of total TTCR12 months, for scores 4, 5, and 6, respectively.

CONCLUSIONS: In this large cohort of female fertility app users, both
home and work stress were independently associated with prolonged (R12
months) time trying to conceive. Moreover, the additive effect of high
home stress and high work stress (OR: 1.9) exceeded the individual effects
of each, suggesting that cumulative stress from all areas of life may impact
fertility.

Supported by: CM was supported by a postdoctoral fellowship from the
Canadian Institutes of Health Research.
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THE EXPERIENCE OF CANADIAN GESTATIONAL
CARRIERS (GC) WITH THE SURROGACY PRO-
CESS. S. Yee,a D. Gordon,b Z. Shmorgun,a

S. Moskovtsev,a,b K. Zohni,b,a C. L. Librach.a,b,c aCReATe
Fertility Centre, Toronto, ON, Canada; bUniversity of Toronto, Toronto,
ON, Canada; cWomen’s College Hospital, Toronto, ON.

OBJECTIVE: This study aims to examine the experience of Canadian
women who have been GCs. The impact of surrogacy on their family func-
tioning and their relationships with intended parents (IP) during and after the
surrogacy process was evaluated.
DESIGN: Cross-sectional survey with participants recruited from the sur-

rogacy community using convenience sampling.
MATERIALS ANDMETHODS: A total of 144 current and 40 past Cana-

dian GCs completed an online anonymous survey. Ninety-three of them
(50.5%) had been a GC more than once. A total of 184 participants with
287 surrogacy journeys were used for analysis.
RESULTS: This study received institutional REB approval. The mean

age of the GCs was 32.5�5.3 (range: 21-48). 71.1% were married/part-
nered women, and 22.3% were university educated. Of the total 287 jour-
neys, 108 (37.6%) were cross-border surrogacy involving intended
parents (IPs) from 15 different countries; 124 (43.2%) cases involved sin-
gle men or gay couples. The majority of GCs met their IPs through sur-
rogacy agencies (n¼225, 78.4%) and a smaller number through the
Internet (n¼40, 13.9%). The remainder were friends or family members
(n¼22, 7.7%). A quarter (26.1%) found their surrogacy had a negative
impact on their family functioning. A total of 157 babies were born
from 131 surrogacy births. 86.5% of participants reported ‘no emotional
struggle at all’ when relinquishing babies to their IPs post-birth. 6.5% and
17.9% reported thinking about the surrogacy child ‘very often’ and ‘quite
often’ at the time of survey. About three quarters (74.9%) had ongoing
contact with their IP post-birth at least once every 6 months. Most partic-
ipants had positive attitudes towards carrying a pregnancy for gay couples
(92.9%), cancer survivors (89.1%), and transgender individuals (66.9%),
but less so for heterosexual couples R age 50 (30.7%). Most would
‘absolutely’ (60.3%) or ‘most likely’ (26.6%) recommend surrogacy to
their friends.
CONCLUSIONS: Altruistic surrogacy in Canada is available for both In-

ternational IPs and local ones. Many of these services are being provided for
single men and gay couples. Most GC-IP relationships did not dissolve after
the birth. The majority of GCs found their experience positive, and would
recommend surrogacy to their friends.
Supported by: CReATe Fertility Centre

P-502 Wednesday, November 1, 2017

DEPRESSIVE SYMPTOMS, ANTIDEPRESSANT USE AND
FERTILITY TREATMENT OUTCOMES. E. A. Evans-
Hoeker,a E. Eisenberg,b R. S. Legro,c M. P. Diamond,d

A. Z. Steiner.e aVirginia Tech Carilion, Carilion Clinic, Roa-
noke, VA; bNICHD, Bethesda, MD; cPenn State University College of Med-
icine, Hershey, PA; dAugusta University, Augusta, GA; efor the Reproductive
Medicine Network, University of North Carolina, Chapel Hill, NC.

OBJECTIVE: To determine if 1) symptoms of major depression (SMD), 2)
anti-depressant use, and 3) male partner SMD is associated with pregnancy
and pregnancy outcome among infertile couples.
DESIGN: Cohort study
MATERIALS AND METHODS: We conducted a secondary analysis of

data from two randomized controlled (RCT) trials: PPCOS II, a RCT
comparing clomiphene citrate and letrozole for treatment of PCOS, and
AMIGOS, a RCT comparing gonadotropins, clomiphene citrate, and letro-
zole along with intrauterine insemination in the treatment of unexplained
infertility. Both partners completed the patient health questionnaire (PHQ-
9) at enrollment. Females were queried about medication use. A PHQ-9 score
ofR 10 was used to define SMD. Primary outcomes included pregnancy, 1st

TABLE 1. Outcomes by PHQ-9 status and antidepressant use

PHQ-9 < 10, No
antidepressant
(n¼1359)

PHQ-9 < 10,
On antidepressant

(n¼73)

PHQ-9 R 10,
No antidepressant

(n¼72)

PHQ-9 R 10,
On antidepressant

(n¼16)

N (%) N (%) RR (95% CI) N (%) RR (95% CI) N (%) RR (95% CI)

Achieved
Pregnancy

497 (36.57%) 31 (42.47%) 1.13 (0.85-1.50) 31 (43.06%) 1.38 (1.07-1.78) 6 (37.5%) 0.94 (0.50-1.79)

First Trimester
Miscarriage

110 (22.13%) 14 (45.16%) 1.87 (1.18-2.99) 5 (16.12%) 0.85 (0.37-1.96) 2 (33.33%) 1.40 (0.47-4.17)

Live Birth 345 (25.39%) 17 (23.29%) 0.88 (0.56-1.14) 20 (27.78%) 1.22 (0.84-1.78) 4 (25%) 0.91 (0.39-2.13)

*Denominator for first trimester miscarriage¼ only subjects who conceived, denominator for live birth¼ all subjects. **Adjusted for age, race, income, months
trying to conceive, smoking, and study. Reference category: PHQ-9 < 10, No antidepressant.
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trimester miscarriage, and live birth. Poisson regression was used to deter-
mine the relative risk after adjusting for age, race, income, months trying
to conceive, smoking and study.

RESULTS: Data for 1,650 females and 1,608 males were included in the
analysis. Antidepressant use but not SMD was associated with increased risk
of 1st trimester miscarriage (Table 1). Specifically, women using non-selec-
tive serotonin reuptake inhibitors (non-SSRI) (N¼6) had an increased risk of
miscarriage (RR 3.45; 95% CI: 1.99-5.98) but not women on SSRIs (N¼27)
(RR 1.73; 95% CI 1.00-3.00). Male partners with SMD (N¼34) were less
likely to achieve conception (RR 0.44; 95% CI 0.20-0.98) and live birth
(RR 0.39; 95% CI 0.13-1.16).

CONCLUSIONS: Symptoms of major depression in females does not
appear to negatively impact treatment outcomes; however, in the male
partner they may lower the likelihood of achieving a pregnancy. Antide-
pressant use in the female partner is associated with increased risk of
1st trimester miscarriage, but may be dependent upon the type of antide-
pressant.

Supported by: National Institutes of Health (NIH)/Eunice Kennedy
Shriver National Institute of Child Health and Human Development
(NICHD)
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PRELIMINARY FINDINGS OF CONCERNS & CHAL-
LENGES AMONG GAY FATHERS UTILIZING IVF &
GESTATIONAL CARRIERS. J. Rehbein,a K. Coyne,a

E. Kemner,a J. L. Madeira,b A. S. Jaeger,c G. Sylvestre-
Margolis,d S. R. Lindheim.e aObstetrics&Gynecology,Wright State Univer-
sity, Boonshoft School of Medicine, Dayton, OH; bLaw, Indiana University,
Bloomington, IN; cLaw Policy and Ethics, Santa Fe, NM; dObstetrics and
Gynegology, Flushing Hospital Medical Center, Flushing, NY; eObstetrics
& Gynecology, Wright State University Boonsoft School of Medicin, Day-
ton, OH.

OBJECTIVE: We assessed prenatal and postpartum parenting concerns
and challenges among gay fathers utilizing IVF and gestational carriers (GC).

DESIGN: Questionnaire-based descriptive study.
MATERIALS AND METHODS: An online questionnaire was dissemi-

nated through menhavingbabies.com to gay fathers who had previously un-
dergone IVF-GC.

RESULTS: To date, 59 surveys have been completed. Of demographics,
the average age was 43.5 years (range 28-56 yrs); the average relationship
length was 12.3 years; 79% were legally married (range 3-24%); 18% had
a yearly income of $50K-75, 18% from $75K-100K, and 71% >$100,000.
Sixty-four percent considered non-IVF options, including adoption, prior
to IVF. For planning purposes, 62% reported the IVF-GC process took 1-2
yrs, 33% reported >2 yrs, and 10% reported >3 yrs. For those considering
a sibling project, 97% (33/34) knew that cryopreservation would cut costs,
but only 58% (19) disappointingly got to freeze. Despite known complica-
tions of multifetal pregnancies, 85% purposefully transferred two embryos
to increase the ‘‘odds’’ or complete the family unit with one attempt. After
birth, one partner informed his employer 95% of the time; both partners
informed 85% of the time. In 53% of couples, neither partner received
paid parental/family leave, and 77% used vacation time, while 15% of part-
ners weren’t able to take time off. Birth forced 38% to change jobs or careers.
For 81%, the estimated cycle cost, including birth and postpartum care, was
>$100,000.

CONCLUSIONS: Due to IVF’s financial challenges, gay men often trans-
fer more than one embryo. They also face unique postnatal social challenges
including limited paid leave and career changes. These concerns may be ad-
dressed by 1) extending infertility benefit coverage to gay men, and 2) more
egalitarian parental leave for gay fathers.
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ETHICALVIEWSOF THIRD-PARTYREPRODUCTION
ANDATTITUDES/UTILIZATIONOFADOPTIONAMONG
REPRODUCTIVE-AGED U.S. WOMEN. S. H. Bjorkman,a

E. Chan,b S. C. Collins.a aDepartment of Obstetrics, Gynecology,
and Reproductive Sciences, Yale University School of Medicine, New Haven,
CT; bSociology, Yale University, New Haven, CT.

OBJECTIVE: When faced with diminished ovarian reserve and/or several
rounds of failed autologous IVF, clinicians and patients must often explore
alternative forms of family building. However, prior research has shown

third-party reproduction to be ethically concerning to nearly half of U.S.
women of reproductive age. To enable clinicians to better tailor reproductive
counseling to the needs of specific patients, we sought to determine whether
women with greater ethical concerns about third-party reproduction have
more positive attitudes towards, and increased utilization of, adoption.
DESIGN: Cross-sectional survey.
MATERIALS AND METHODS: Data were obtained from the National

Survey of Fertility Barriers (2004-2007), a random-digit-dialing telephone
survey of 4,794 U.S. women aged 25-52. Multiple logistic regression was
performed to determine the relationship between ethical views of third-
party reproduction and attitudes towards, and utilization of, adoption.
Ethical views on the use of donor sperm, donor eggs, surrogacy, and gesta-
tional carriers were integrated into a third-party reproduction ethics index.
Adoption attitudes and behaviors were measured in value statements and
self-report of consideration or pursuit of adoption. The regression model
adjusted for covariates previously established to impact adoption attitudes
and behaviors, including age, race/ethnicity, income, educational level,
marital status, importance of parenthood, religion (affiliation and atten-
dance), urban vs. rural, geographic region, and fertility history, including
nulliparity, history of medical fertility evaluation, and history of infertility
treatment.
RESULTS: In unadjusted analysis, women who expressed greater ethical

concerns with third-party reproduction were less likely to have favorable at-
titudes about adoption (odds ratio (OR) 0.89 [95% confidence interval (CI)
0.84 - 0.95]; P <0.001). In the adjusted analysis, this trend was maintained
(adjusted OR 0.92 [95% CI 0.84 - 1.00]; P¼0.059). There was no evidence
of significant association between ethical concerns with third-party repro-
duction and a history of either considering or pursuing adoption.
CONCLUSIONS: In an attempt to tailor reproductive counseling to the

specific needs of patients, clinicians can consider a patient’s ethical views
of third-party reproduction, as women who have ethical concerns about
third-party reproduction are also likely to have negative adoption attitudes.
Given that these are the only two solutions that remain for some patients
with diminished ovarian reserve, younger women with such ethical concerns
should give stronger consideration to elective fertility preservation to avoid a
situation with two undesired options.
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IMPROVING INFORMED CONSENT (IC) TO IVF THR-
OUGH A MULTIMEDIA PLATFORM (MP). K. Coyne,a

J. Rehbein,a J. L. Madeira,b A. S. Jaeger,c J. P. Parry,d

G. Sylvestre-Margolis,e S. R. Lindheim.f aObstetrics & Gyne-
cology, Wright State University, Boonshoft School of Medicine, Dayton,
OH; bLaw, Indiana University, Bloomington, IN; cLaw Policy and Ethics,
Santa Fe, NM; dOB/GYN-REI, UMMC, Flowood, MS; eObstetrics and Gy-
negology, Flushing Hospital Medical Center, Flushing, NY; fObstetrics &
Gynecology, Wright State University, Dayton, OH.

OBJECTIVE:Medical professionals have expressed concern about patient
understanding of IVF and/or low-tech OI-IUI treatment’s risks and conse-
quences. We report the impact of a multimedia platform (MP) on patient
and provider feedback about the IC process.
DESIGN: Quantitative survey.
MATERIALS ANDMETHODS: A 17-question survey was given to 4336

women using MP prior to IVF or OI-IUI from 14 USA IVF centers. The En-
gagedMDMP IVFmodule consisted of 13 videos and the OI-IUImodule of 9
videos, 5-7 min in length, each followed by a brief quiz with correct answer
pop-ups. Survey responses were five-item Likert scales ranging from
Strongly Disagree to Strongly Agree, and reported descriptively.
RESULTS: The MP was completed by 3,654 patients (IVF: 76%, n¼2777

and OI-IUI: 24%, n¼877) and 92 providers. After completing the MP, pa-
tients had significantly more favorable cycle expectations for both IVF
(3.3 � 1 vs 4.5 � 0.7, p<0.01) and OI-IUI modules (3.5 � 1 vs 4.5 � 0.7,
p<0.01), following a scale of Strongly Disagree (1) to Strongly Agree (5).
Overall, 97% felt theMP a helpful addition to medical consultation/teaching,
71% were more satisfied with their care, 54% felt it answered questions they
would’ve asked providers, and 89% (IVF) and 93% (OI-IUI) thought the MP
was the appropriate length and level of detail. Compared to internet-based
sources (3.88 � 1.3), printed materials (3.66 � 1.2) and nurse and staff
training (2.9 � 1.2), the MP more effectively educated about process and
risks (2.5� 1.2, p<0.01), following a scale of Strongly Agree (1) to Strongly
Disagree (5). Overall, 73% (n¼67) of providers/nurses felt the MP improved
patient learning and understanding, helped visual and auditory learners, and
was more convenient for patients, with 63% (n¼58) feeling it saved up to one
hour per patient.
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CONCLUSIONS: Data suggests the EngagedMD MP improves patient
education about treatment, gives them more control over their medical deci-
sions, and better prepares them for consent. Providers/nurses appear to like it,
and find it easy to implement.
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THE FATE OF SUPERNUMERARY CRYOPRESERVED
EMBRYOS: INSIGHTS INTO COUPLES’ DISPOSITION
DECISIONS. K. Coyne,a E. Luong,b M. Lee,c

J. L. Madeira,d A. S. Jaeger,e J. P. Parry,f S. R. Lindheim.g
aWright State University, Dayton, OH; bObstetrics & Gynecology, Wright
State University, Boonshoft School of Medicine, Dayton, OH;
cEpidemiology, Human Genetics and Environmental Sciences,
University of Texas Health Science Center at Houston, School
of Public Health, Houston, TX; dLaw, Indiana University, Bloo-
mington, IN; eLaw Policy and Ethics, Santa Fe, NM; fOB/GYN-
REI, UMMC, Flowood,MS; gObstetrics&Gynecology,Wright
State University, Dayton, OH.

OBJECTIVE: Great interest surrounds patients’ decisions about surplus
cryopreserved embryo disposition (ED) after death or dissolution of a current
relationship (DCR). We report couples’ decisions and influential factors.

DESIGN: Quantitative survey.
MATERIALS AND METHODS: A survey obtaining responses through

forums & blogs from patients undergoing autologous IVF in the past 5 years.
Questions addressed ED options following death or DCR including posthu-
mous assisted reproduction (PAR), donation to another couple (EmD),
research, or destruction. Data were grouped and analyzed based on age, pri-
mary income, IVF payment method, and number of IVF cycles.

RESULTS: Of 267 subjects ages 22-50, 78% provided a disposition
following death and 63% with DCR. Following death, 55% preferred PAR
compared to 19% after DCR (p<0.001). With DCR, more chose EmD
(27% vs 11%, p<0.001), research (27% vs 18%, p<0.001) and destruction
(22% vs 10%, p<0.01). Partners made a different choice 10% of the time. In-
come, IVF payment method, and number of IVF cycles were associated with
disposition decision. Income, IVF payment method, and number of IVF cy-
cles were all significantly associated (p<0.05) with some disposition deci-
sion. Compared with subjects making >100k, those from 50-100k were
60%, p<0.05 less likely to prefer PAR in the event of death. Those who
paid cash were 2.3 times, p<0.01 more likely to choose PAR.

CONCLUSIONS: Patients’ perceptions of their relationship play an
important role in ED decisions. This suggests that thorough disposition infor-
mation and counseling are needed during informed consent processes, given
the associated economic, legal, ethical, and moral costs of ill-considered
disposition decisions.

Supported by: Indiana University Faculty Research Support Grant
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CAN YOGA AFFECT IVF OUTCOMES?. P. Nayar,
K. D. Nayar, R. Ahuja, M. Singh, G. Kant, N. Sharma,
K. Nayar. Akanksha IVF Centre, New Delhi, India.

OBJECTIVE: To study the affect of YOGA on pregnancy
rates in women undergoing frozen embryo transfer after failed fresh transfer
cycle.

DESIGN: A randomized controlled trial conducted in a private Infertility
centre from 1st December 2015 to 30th November 2016.

MATERIALS ANDMETHODS: Women with primary infertility of more
than 5 years who did not conceive in the first IVF cycle and were to undergo
frozen embryo transfer in subsequent cycle were enrolled (N¼105). Women
more than 38 years, Intramural fibroid > 4 cm, either side hydrosalpinx, ad-
enomyosis were excluded. Women were randomised to two groups by using
computer generated random number sequence -Group A (N¼52) who at-
tended 3 months of YOGA thirty sessions- involving asana (exercises) and
pranayama (regulated breathing) before undergoing frozen embryo transfer
and group B (N¼53) who under went frozen embryo transfer in the subse-
quent cycle without Yoga therapy. All women in group Awere asked to com-
plete the Hamilton Depression rating Scale (HAM- D), Hamilton Anxiety
Rating Scale (HAM-A) and FertiQol questionnaire at baseline (S1) and after
3 months of YOGA sessions (S2) before embryo transfer. Primary outcome
were Pregnancy rates, Clinical Pregnancy rates. Secondary outcomes were
change in psychological test scores. Chi square test was applied for qualita-
tive and student t test for quantitative data using SPSS software.

RESULTS: The Pregnancy rate and clinical pregnancy rate were signifi-
cantly better in Group A compared to Group B (63.46% vs 43.39% :
p¼0.039, 59.61% vs 37.7%: p¼0.024). There was a significant S1 to S2
reduction in depression and anxiety after YOGA therapy ( p< 0.001 for
HAM-D and p< 0.001 for HAM-A).
CONCLUSIONS: Stress negatively affects reproductive outcomes in IVF

cycles and this study suggests YOGA can be an adjuvant to improve the preg-
nancy rates in couples undergoing ART.

Affect of Yoga on IVF outcome

Pregnancy
rates

Group A,
Yoga
therapy
(N¼52) Percentage

Group B
(N¼53) Percentage P value

Pregnancy
rate

33 63.46% 23 43.39% 0.039

Clinical
Pregnancy
Rate

31 59.61% 20 37.7% 0.024
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DO MENTAL HEALTH ASSESSMENTS OF IN-VITRO
FERTILIZATION (IVF) PATIENTS DIFFER BY
INFERTILITY DIAGNOSIS? A PROSPECTIVE
STUDY. M. Raman,a A. K. Lawson,a S. Klock,a

R. Confino,a J. E. Hirshfeld-Cytron,b M. Pavone.a aNorthwestern University
Feinberg School of Medicine, Chicago, IL; bFertility Centers of Illinois, Chi-
cago, IL.

OBJECTIVE: To prospectively assess anxiety, depression, coping, and
appraisal metrics by infertility diagnosis in female infertility patients under-
going IVF.
DESIGN: Prospective pre- and post-treatment survey
MATERIALS AND METHODS: Patients with a diagnosis of infertility

were consented for this IRB approved study prior to starting their first IVF
cycle. Patients completed a pre-treatment (T1) survey including Center for
Epidemiologic Studies Depression Scale, State-Trait Anxiety Inventory,
Ways of Coping-Revised scale, Appraisal of Life Events scale, and Fertility
Problems Inventory. At the time of oocyte retrieval (T2), a second question-
naire was filled out. Patients were grouped using CDC infertility diagnoses.
Non-parametric statistics were used to analyze data using SPSS software,
including Spearman’s correlations and chi squared tests.
RESULTS: 113 patients consented for the study, with a median age of 32

(SD 2.97 years) and AMH of 1.8ng/mL. The most frequent infertility diag-
noses were: male factor (23.0%), male and female (17.7%), and decreased
ovarian reserve (14.2%). Positive correlations were identified between mea-
sures of depression, anxiety, and coping at both T1 and T2; negative correla-
tions were identified between these measures and fertility related stress. Chi
squared analysis revealed significant differences (p¼0.038) in the Ways of
Coping-Revised scale at T1 among infertility diagnoses. Unexplained,
male and female, and endometriosis diagnoses had lower levels of avoidance
and cognitive restructuring while ovarian dysfunction, decreased ovarian
reserve, and multiple female diagnoses were associated with higher levels.
There were no significant differences at T2.
CONCLUSIONS: Patient levels of avoidance and cognitive restructuring

differ based on infertility diagnosis. Although it is unclear what causes these
differences, avoidance-based coping is a known risk factor for depression and
is the greatest predictor of psychological distress among both men and
women. Therefore, assessment of coping style among fertility patients,
particularly those with ovarian dysfunction and decreased ovarian reserve
is warranted.
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INFORM AND CONSENT TO IVF: MORE THAN JUST
SIGN HERE. J. L. Madeira,a K. Coyne,b B. Williamson,b
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OBJECTIVE: IVF’s ethical and medical considerations make informed
consent (IC) difficult, including forms’ length, jargon, and physicians’ infor-
mational duties. We assessed patients’ IC experiences and perceptions.

DESIGN: Quantitative online survey
MATERIALS AND METHODS: A survey obtaining responses through

forums, listservs, and blogs from patients undergoing autologous IVF in
the past 5 years. Questions evaluated consistency in IC administration, pa-
tient perceptions regarding IC importance, redundancy, protections, and ef-
fects on treatment relationships. Data were grouped and analyzed based on
age and primary income.

RESULTS: 267 subjects, age 22-50, responded; 90% (216) were Cauca-
sian and 56% (136) were%35 yrs, 30% (72) were 36-40 yrs, and 14% (35)
were >40 yrs. IC was signed before IVF as a separate (85%) or single
(15%) document, upon receipt (77%) or later (23%), where 82% signed
before a required witness. Two-thirds read the entire IC, with 18% some-
what carefully and 35% very carefully. However, 36% found it something
to get out of the way, 8% difficult and confusing, 93% too long, 27% over-
whelming, and 18% unhelpful. But while 39% asked questions, 12% re-
quested changes to forms, and 9% tried negotiating changes, 41%
didn’t discuss IC with medical staff. Physicians agreed to consent form
changes only 8% of the time. Patients reported discussing selective reduc-
tion more often in those %35 yrs (87%) vs. 36-40 yrs and >40 yrs (76%
and 69%, p¼0.02). Those >40 yrs were less likely to read embryo dispo-
sition consents (25% vs. 5% and 5%, p<0.001, respectively). Those mak-
ing <100K/yr were more likely to read the IC very carefully (51%) and
less likely to view IC as something to get out of the way (36%) vs. those
making 100k-125k/yr and >125k/yr (34%, and 43%, p<0.05, and 63%
and 58%, p<0.001).

CONCLUSIONS: These findings suggest IC information is not always
consistently disseminated among patients and that medical and legal safe-
guards may be suboptimally balanced with comprehensibility and thorough-
ness. Reconsidering classic approaches to IC may improve patients’
understanding and experiences.

Supported by: Indiana University Faculty Research Support Program,
Searle Young Scholars Fellowship
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THE IMPACT OF IN-PERSON AND ONLINE STRUC-
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FAILURE: A PRELIMINARY ANALYSIS. A. E. Martini,a

K. Hammer,a B. Heller,b J. E. Hirshfeld-Cytron.c aDepartment of Obstetrics
and Gynecology, Rush University Medical Center, Chicago, IL; bPulling
Down the Moon, Chicago, IL; cFertility Centers of Illinois, Chicago, IL.

OBJECTIVE: The psychological burden of IVF is one of the most com-
mon reasons for treatment discontinuation. Multiple failed IVF cycles has
been shown to worsen anxiety and depressive symptoms. Furthermore, prior
research has demonstrated negative effects of stress on IVF outcomes. Our
pilot project revealed that participation in a six-week structured yoga
intervention decreased stress levels in infertility patients compared to non-
participators (controls). This study sought to determine whether an online
yoga intervention is equally as efficacious as an in-person yoga session at
reducing stress levels in patients with a history of IVF failure.

DESIGN: Prospective cohort study
MATERIALS AND METHODS: IRB approval was obtained. Patients

with at least one failed IVF cycle or a miscarriage after a successful cycle
were recruited from a large infertility private practice. Demographic infor-
mation was collected. Participants were allowed to self enroll in either an
in-person yoga intervention (90-minute fertility yoga class and discussion
session once a week for six weeks) or an online yoga intervention (DVD in-
structed yoga class coupled with a 45-minute online webinar once a week for
six weeks). Participation in five out of the six classes was required to be
eligible for analysis. Spielberger State-Trait Anxiety Inventory (STAI) was
completed immediately before and after the intervention and the mean scores
were compared at each timepoint for both groups. Demographic data was
compared using paired T-tests. Anxiety index scores were analyzed with con-
tingency tables and repeated measures analysis of variance.
RESULTS: Twenty-six patients completed both pre and post intervention

surveys (19 in-person participants, 7 online participants). Demographics
were not significantly different between the two intervention groups. When
comparing the two interventions, there was no significant difference in
mean state or trait anxiety scores for either survey timepoint. Therewas a sig-
nificant decrease in state and trait anxiety scores from pre-test to post-test for
both of the interventions (State: Pre-test 47.00 � 10.61, Post-test 35.81 �
11.48 F¼27.13, df¼[1,24], p<0.001; Trait: Pre-test 44.31 � 11.89, Post-
test 37.23 � 10.05 F¼5.76, df¼[1,24], p¼0.025).
CONCLUSIONS: Preliminary analysis demonstrates a significant reduc-

tion in anxiety scores for both yoga interventions. No difference was noted
between the groups which furthers the idea that an online intervention could
be of equal benefit to an in-person session. Recruitment for this study is
ongoing. Subsequent data analysis will function to strengthen the statistical
impact of these results, specifically in the online group. Overall, these find-
ings show a promising benefit of implementing either an in-person or online
yoga program for anxiety reduction in patients with prior failed IVF cycles.
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OBJECTIVE: To identify the relationships between fertility-related stress,
appraisal, and coping in adult male patients.

DESIGN: Questionnaire study.
MATERIALSANDMETHODS:Male subjects aged 27-54 were recruited

through outpatient infertility clinics. Exclusion criteria included cancer his-
tory, history of vasectomy or non-English speaking. Participants completed a
consent form, as well as study materials including a health literary test, de-
mographic information, the Fertility Problem Inventory (FPI), the Appraisal
of Life Events (ALE) and the revised Ways of Coping scale (WOC).
Spearman correlation and regression was used to assess relationships among
variables.

RESULTS: 98 patients (mean age ¼ 36.01, SD¼ 4.98) consented to the
IRB approved study. The majority of participants were married (96.9%), col-
lege educated (82.7%), and without children (80.6%). Coping using behav-
ioral avoidance (r ¼ -.211, p < .05), seeking social support (r ¼ -.322, p <
.01) and cognitive restructuring (r ¼ -.263, p < .01) were negatively associ-
ated with age. Not having already had a child was associated with increased
social distress (r ¼ -.383, p < .001; r ¼ -.383, p < .001), and a greater
appraisal of infertility as a loss (r ¼ -.214, p < .05) and threat (r ¼ -.278,
p < .01). Previous abnormal semen analysis and total distress score were
the greatest predictors of negative appraisals in regression analyses and
were associated with appraisals of infertility as a threat (r ¼ .263, p < .05;
r ¼ .377, p < .001), a loss (r ¼ .286, p < .01; r ¼ .388, p < .001), and
increased coping via information and support seeking (r¼ .220, p< .01). In-
terrelationships between stress, appraisal, and coping subscale scores were
also identified.

CONCLUSIONS: Little is known about men’s emotional experiences
associated with infertility. Results of this study indicate that men perceive
infertility, particularly an abnormal semen analysis, as both a threat to future
fatherhood as well as an emotional loss. Caring for families struggling with
infertility requires careful consideration of both men’s and women’s
emotional needs to maximize treatment adherence and a successful outcome.
More collaborate methods, such as inclusion of mental health professionals,
in the care of men undergoing fertility care in urology and/or REI clinics may
be warranted.

Supported by: Northwestern University, Departments of OBGYN and
Urology
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EXPECTATIONS TOWARDS IN VITRO FERTILIZATION
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OBJECTIVE: To evaluate infertile women’s expectations regarding the
success of IVF treatment.

DESIGN: Descriptive study.
MATERIALS ANDMETHODS: 792 women between 18 to 49 years-old,

seeking infertility treatment, were invited to fill a questionnaire, developed
for this study, from march to december 2016. Demographics and infertility
history were recorded. The subjects were asked about their belive of the
chances of achieving pregnancy after an IVF treatment, the number of treat-
ments needed and twin pregnancy rates.

RESULTS: 42% of the subjects believe that their chances of achieving
pregnancy after a single IVF cycle would be > 60%. Interestingly, 62%
of the subjects believe that they would need a single IVF cycle to get
pregnant. The table presents these expectations according to the age
group:�

Among women that had at least 1 previous IVF cycle, only 16% believe
that their chances with treatment would be > 60%. Furthermore, 44% of
all subjects expect twin/multiple pregnancy rates to be higher than 40%.
There was no relationship between pregnancy expectations and education
level, age, duration of infertility, previous pregnancies, deliveries or miscar-
riages.

CONCLUSIONS: Infertile women’s expectations are much higher than
real success rates. The concept of chance and percentage does not seem to
be clear to them, although after a treatment failure their expectations are
likely to be more real.
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TO TELL OR NOT TO TELL: OVUM DONORS’ DECI-
SIONS REGARDING DISCLOSURE ABOUT THEIR
DONATION TO THEIR CHILDREN. A. Braverman.
Thomas Jefferson University, Philadelphia, PA.

OBJECTIVE: To explore ovum donors:’ 1) decisions and intentions about
disclosure to their children and 2) choices as to preferred nomenclature for
donor-conceived persons/offspring (‘‘DCPs’’).
DESIGN: An exploratory retrospective descriptive pilot study using an on-

line survey of ovum donors who donated from 2004-2016 through an estab-
lished west coast recruiting program.
MATERIALS AND METHODS: 214 donors received and opened an

email soliciting their participation in a study about their attitudes and choices
about disclosure to their children and language used for DCPs. Demographic
information and total number of donations completed was collected. Total
response for each item and percentages were calculated.
RESULTS: 45 former donors responded for a 21% response rate. 87% re-

ported being currently employed, college or higher educated (73%), partnered
(56%), had children (31%), and had donated more than once (74%). Motiva-
tion was largely attributed to altruism (51%) and financial compensation
(28%).Most donors (60%) planned to be available for contact when offspring
reached age 18 ; only 15%would not bewilling tomeet their DCPs.At time of
donation, 59% of donors who did not have children planned to tell future chil-
dren about the donation; 41% did not. Currently 27% of donors had told their
children but most who had not done so attributed this to their children being
too young. Language to refer to the DCPS was varied. Donors who intend to
tell their children , planned to tell their children at age 10or older.Half of those
who did not plan to tell attributed this to feeling it does not concern their child.
Most donors reported thinking about having been an egg donor but do not talk
about it. Donors (64%) believe that DCP offspringwill have thoughts/feelings
to process about their conception. 10%of donors stated theywould not donate
if they had to do over. 15% had registered or knew about online self-registries
for donors, recipients and DCPs.
CONCLUSIONS: Donors overwhelmingly endorse their experience as

positive with few long-term worries. Although most donors plan to tell their
own children, a significant number have not which raises concerns about how
future contact might impact on the donor’s children and family. Despite do-
nors being counseled about the strong possibility of future contact by DCPs,
only slightly more than half of donors who do not have children are currently
planning to to tell their own children about the donation and the possibility of
their having genetic half siblings. There was no consensus about nomencla-
ture for the DCPs. Telling DCPs about their donor origins at a young age as a
‘‘seed planting’’ approach is often recommended. Little is presently known
about whether this strategy is helpful for the donors’ children who also share
in a similar genetic relationship to others. Curiosity among DCPs about ge-
netic half-sibling groups appears to be growing and donors’ children may
have similar curiosity or interests or opportunities for contact when consid-
ering the meaning of these relationships for themselves.
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EFFECT OF ACUPUNCTURE ON VASCULAR BIO-
MARKERS AND PSYCHOLOGICALWELL-BEING OF
WOMEN UNDERGOING IVF. J. L. Phy,a J. Orlando,a

Y. Zhang,b S. Garos,c L. Penrose,a S. Prien,a J. Huang.a
aOB-GYN, Texas Tech University Health Sciences Center, Lubbock, TX;

PREGNANCY EXPECTATION WITH IVF ACCORDING TO AGE GROUP

Chance of
pregnancy
with IVF

Less than
35 years

36 to 39
years

40 years
or more Total

Less than 10% 0,8% 1,3% 1,6% 1,1%
10 to 20% 1,6% 3,1% 11,3% 4,3%
20 to 30% 5,8% 4,9% 14,0% 7,4%
30 to 40% 7,4% 18,1% 11,3% 11,4%
40 to 50% 14,7% 14,2% 14,0% 14,4%
50 to 60% 22,4% 18,6% 14,0% 19,3%
More than 60% 47,4% 39,8% 33,9% 42,0%
Total 100% 100% 100% 100%
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bFamilyMedicine, Texas Tech University Health Sciences Center,
Lubbock, TX; cPsychology, Texas Tech University, Lubbock, TX.

OBJECTIVE: The objectives of this pilot study were (1) to assess the
impact of acupuncture on psychological well-being of women undergoing
IVF, and (2) to determine the effects of acupuncture on tissue perfusion using
vascular tone (represented as the ratio of urinary 6-k-PGF1a to TxB2) as a
surrogate.

DESIGN: Prospective, Randomized Controlled Trial
MATERIALS AND METHODS: Women between ages 21 to 42 years

who were seeking in-vitro fertilization and embryo transfer (IVF-ET)
were recruited for the study. Women were excluded if they were currently
using alternative therapies such as acupuncture, herbal supplements or had
a contraindication to needle insertion at the acupoints. Fifty participants
were enrolled and were randomized by computer to either treatment or con-
trol. Those assigned to the treatment group received three sessions of
acupuncture during the IVF-ET process; the control group received stan-
dard IVF treatment. The three sessions of acupuncture occurred on day
6, 7 or 8 of gonadotropin stimulation, and pre- and post-embryo transfer.
At each time point, all participants completed a 10-question validated
self-perceived stress questionnaire and provided urine samples for the
determination of 6-keto prostaglandin F1a (6-k-PGF1a, a stable metabolite
of prostacyclin, PGI2) and thromboxane B2 (TxB2, a stable metabolite of
thromboxane A2). Acupuncture was performed by one clinician following
a protocol adapted from a Delphi Consensus process developed specifically
for patients undergoing IVF. The 6-k-PGF1a and TxB2 in the urine were
determined using ELISA kits according to manufacturer’s protocol with
samples run in duplicate and standards and controls in triplicate. The
vascular tone (expressed as the ratio of 6-k-PGF1a to TxB2) was used as
a surrogate for tissue perfusion. The stress levels were analyzed using
paired sample t-tests (SPSS); the ratios of 6-k-PGF1a and TxB2 were
analyzed using Student’s t-test (SPSS). A p of < 0.05 was considered sta-
tistically significant.

RESULTS: Self-perceived stress levels as well as the ratios of 6-k-PGF1a
to TxB2 decreased over the course of IVF treatment. No significant difference
was observed in self-perceived stress levels or 6-k-PGF1a to TxB2 ratios be-
tween the acupuncture and control group.

CONCLUSIONS: This pilot study showed (1) acupuncture based on Del-
phi Consensus Protocol at the above time points did not significantly affect
the self-perceived stress levels or tissue perfusion in women undergoing
IVF, (2) acclimation during the course of IVF treatment may reduce self-
perceived stress levels, (3) increased estrogen levels during IVFmay improve
tissue perfusion based on reduced vascular tone over the course of treatment.
Further studies with more subjects and/or more acupuncture sessions may be
required to determine the impact of acupuncture on individuals receiving IVF
treatment.
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MALE PREFERENCES AND ATTITUDES ASSOCI-
ATED WITH SEMEN COLLECTION DURING THE
EVALUATION AND TREATMENT OF INFERTILITY.
S. R. Adams, E. G. Hurley, J. M. Sroga Rios, M. Thomas. Ob-
stetrics and Gynecology, University of Cincinnati, West Chester, OH.

OBJECTIVE: For some men, semen collection for analysis and treatment
of infertility can be stressful. Few studies have investigated men’s attitudes
regarding this process. The aim of this study is to investigate possible miti-
gable stresses and potential adverse affects on sexual function experienced
by men associated with semen collection.
DESIGN: Prospective descriptive survey
MATERIALSANDMETHODS:Menbetween the ages of 18-60years pre-

senting for semen collection fromFebruary 2016 toApril 2017were offered to
participate in an IRB approved anonymous survey. Prior to going to collection
room, participants were given an envelope that contained an informed consent
and the 25-question survey. To ensure anonymity, the completed survey was
enclosed in the provided envelope and returned to a locked box located in
the collection room. Descriptive data was analyzed as percentages and means
with standard deviations. Comparisons between groups were evaluated using
Fisher’s exact and chi-square with significance of p<0.05.
RESULTS: Seventy-eight surveys were collected; 50.6% were collecting

for semen analysis (SA) and 49.4% were collecting for fertility treatment
(FT). The mean age of participants was 34.5 + 7.2 years. The majority of par-
ticipants preferred to collect in the clinic (53.8%) versus at home (43.6%) and
via masturbation (68.4%) versus sexual intercourse with a specialized
condom (43.6%). Participants had no gender preference (74%) or preferred
a female (26%) to check them in. Participants preferred to be without their
partner (64.9%) and use materials provided by the clinic (62.8%). Videos
were the most preferred (59%) form of collection material. More than half
of participants did not find it distracting (53.7%) to have others in the
same area at time of collection. If participants were able to hear others at
the time of collection, half (50%) found it distracting. Participants reported
their average number of sexual encounters was unchanged (52.9%) or
decreased (30.9%) during their evaluation or treatment. In addition, partici-
pants reported libido was unchanged (62.3%) or decreased (11.6%) during
their evaluation or treatment. Approximately a third of participants reported
increased stress level (35.3%) and embarrassment (29.4%) when providing a
semen sample. There was no statistical difference of preferences when
comparing SA and FT except FT participants desired background noise/mu-
sic at time of collection (p< 0.05).
CONCLUSIONS: Our study demonstrates that most men undergoing in-

office semen collection did not find the process stressful. However, approx-
imately one third of participants experienced increased stress or embarrass-
ment. Only a small percentage of participants experienced a decrease in
libido. Centers should strongly consider limiting noise and normal office ac-
tivity near collection rooms. Also, collection rooms should preferentially
have videos to assist male patients in producing a semen specimen with or
without music or white noise to decrease distractions.
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THE RELATIONSHIP BETWEEN INFERTILITY,
INFERTILITY TREATMENT, PSYCHOLOGICAL
INTERVENTION, AND POST-TRAUMATIC STRESS
DISORDER. A. Corley-Newman, A. T. Trimble. Walden
University, Minneapolis, MN.

OBJECTIVE: The principal purpose of this study was to determine the po-
tential functional relationship fertility treatment and lack of psychological
intervention influences on PTSD symptoms in medically diagnosed infertile
women in the United States.
DESIGN: Using shattered assumption and stress-buffering theory, this

quantitative causal comparative study explored the potential functional rela-
tionship between infertility and PTSD. The surveys used in this study were
designed to measure the 20 DSM-5 symptoms of PTSD, the quality of life
of the infertile individual, and the level of psychological strain on social, sex-
ual, relationship, the need for parenthood, and rejection of child-free living.
The surveys weremade accessible on Qualtrics. The 238 participants were all
female, and the majority of the participants were 24- to 34-year-old White,
Christian, married college graduates with household income between
$100,000 and $149,000.
MATERIALS ANDMETHODS: A 2 X 3 factorial between-subjects AN-

OVA examined and compared the cause and effect of the independent vari-
ables, fertility treatment and psychological intervention, on the dependent
variable, PTSD. A multiple linear regression was conducted to understand
PTSD symptomology scores.
RESULTS: The results revealed the type of infertility treatment does not

impact PTSD symptomatology in medically diagnosed women. However,
the main effect of psychological treatment was significant, as well as infer-
tility treatment by psychological treatment interaction. Additionally, the
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impact of fertility problems on the participant’s physical health was the high-
est-ranking predictor, which suggests the stress levels in women receiving
infertility treatment, might support the statement made by previous re-
searchers, that the stress levels in women receiving infertility treatment are
equivalent to women with cancer, AIDS, and heart disease, as suggested
by other researchers.

CONCLUSIONS: The current study is the first to examine the interaction
between infertility treatment, psychological intervention, and PTSD symp-
tomatology. My study may be beneficial to the field of women’s health and
reproductive medicine, in that it may enhance knowledge of infertility diag-
nosis and psychological effects in relation to possible long-term issues with
infertility treatment for the 7.4 million women who have used infertility ser-
vices. My study could be beneficial to reproductive health care providers and
to the 1.5 million medically diagnosed infertile women, as it might provide
necessary information on the various psychological effects and psychologi-
cal risks of advanced fertility treatments. My study might also heighten
awareness among reproductive healthcare providers and medically diag-
nosed infertile woman to equip a counterattack to possible PTSD susceptibil-
ity. For future researchers, my study could provide baseline information on
the relationship between an infertility diagnosis, fertility treatment, psycho-
logical intervention, and PTSD.

Reference:
‘‘None’’

Supported by: ‘‘None’’
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A SURVEY OF PRECONCEPTUAL STRESS AND A
STRATEGY FOR HEALTH OPTIMIZATION TO
GIVE BACK CONTROL TO AN INFERTILE POP-
ULATION. T. G. Nazem,a J. A. Lee,a G. Witkin,a

K. Thornton,a J. B. Davis,b A. B. Copperman,c R. Kudesia.a aReproductive
Medicine Associates of New York, New York, NY; bReproductive Endocri-
nology and Infertility, Reproductive Medicine Associates of New York,
New York, NY; cObstetrics and Gynecology, RMANY-Mount Sinai, New
York, NY.

OBJECTIVE: The care of infertility patients offers providers the unique
opportunity to optimize health in the preconception phase. Assisting women
to preemptively achieve a healthier lifestyle may not only improve fertility
and pregnancy outcomes, but also diminish the psychological burden of
infertility. The study sought to characterize modifiable lifestyle factors
within an infertility population and address patient needs for lifestyle-based
counseling before and after initial reproductive care consultation.

DESIGN: Survey
MATERIALS AND METHODS: Patients presenting for an initial infer-

tility consultation responded to a 26-item survey regarding clinical demo-
graphics, prior medical care, complementary medicine use, and perception
of lifestyle habits and fertility prior to their visit. A follow-up 11-item survey
was administered to determine the impact of the initial consultation. Ques-
tions were both structured and open-ended. Chi-squared, Spearman’s corre-
lation, Mann Whitney U, Wilcoxon signed rank and McNemar’s tests were
used for analysis.

RESULTS: A total of 108 women (35.3 � 4.67 y) completed the pre-
consultation survey from 2016-2017; 26 women completed the follow-up
questionnaire. Almost half (49.1%) were trying to conceive (TTC) for
R12 months, with 14% trying forR 2 years. Time TTC had a strong positive
correlation with stress (r¼0.48, p< .001) and a negative correlation with
feeling control over fertility (r¼-.21, p¼ .03). A longer time TTC correlated
with greater likelihood of changing one’s lifestyle to be more fertility
friendly (r¼ .26, p¼ .006), but those who made lifestyle adjustments also
experienced more stress (p< .001). Participants who were up-to-date on their
primary medical and dental care felt a greater sense of control (general prac-
titioner: p¼ .01, dentist: p¼ .02) and less stress (dentist: p¼ .005) over their
fertility. BMI had a negative correlation with interest in counseling on life-
style (r¼ .2, p¼ .04). Women with a higher BMI were interested in weight
management guidance (p¼ .005), but not in diet or physical activity coun-
seling. Most respondents were interested in guidance on diet (88%), physical
activity (84.3%) and mental health (75.9%), and 46% of women still desired
direction on these factors after the initial visit.

CONCLUSIONS: Prior to initial consultation, infertility patients may
experience high levels of stress and feelings of uncertainty. A greater
emotional burden is often encountered among women who spend a longer
time TTC. Women may feel empowered if providers encourage them to
engage with their primary care team earlier and offer methods to optimize
their overall health and wellness. These interventions may help to alleviate

anxiety and promote women’s sense of control during their infertility treat-
ments. Fertility centers should consider the development of a mind-body pro-
gram to optimize preconception health and enhance quality of life for women
seeking fertility care.
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A CHARACTERIZATION OF GESTATIONAL CAR-
RIERS USING THE THEMATIC APPERCEPTION
TEST. M. P. Riddle. Department of Psychology, The Penn-
sylvania State University, University Park, PA.

OBJECTIVE: Objective personality tests (such as the MMPI-2 and PAI)
used to screen gestational carriers (GCs) often show defensiveness. This
study investigates the utility of incorporating a projective assessment mea-
sure such as the Thematic Apperception Test (TAT) into the psychological
screening process to better understand personality functioning of potential
GCs.
DESIGN: GC candidates’ TAT protocols were scored using 3 validated

scoring systems. These were compared both within the sample (accepted
vs. not accepted) and against norms published for women matched for demo-
graphic characteristics.
MATERIALS ANDMETHODS: 4 cards of the TAT (1, 2, 3GF, & 13MF)

were administered as part of the psychological evaluation process for 39 GC
candidates. TAT protocols were then scored using multiple scoring systems
as a way of quantifying the responses. Scoring systems included the Scoring
Scheme for the TAT, the Rating Scales for Emotional Tone and Outcome, and
Apperceptive Norms. Scores of accepted GCs (n¼31) were then compared to
norms published for women using both t-test and chi-square analyses. Com-
parisons were also made within the sample between women accepted as GCs
(n¼31) and those not cleared psychologically (n¼8).
RESULTS: Card 1 typically elicits themes about self-image, relationships

with authority figures, and achievement. When compared to norms on
Emotional Tone, women accepted as GCs were significantly more likely to
report themes of sadness (p< .001). On cards that typically elicit themes of
loss and depression (3GF & 13MF), accepted GCs’ mean scores were signif-
icantly more positive in tone (p< .05). Comparisons on Apperceptive Norms
revealed significant differences across multiple cards. When compared to
norms on card 1, accepted GCs endorsed items suggesting compliance in
response to authority at a significantly higher rate (p< .001). On card 2,
accepted GCs were significantly more likely to endorse themes of pregnancy
(p< .001) as well as themes of improving one’s educational status and main-
taining traditional family values (p< .05). Card 13MF typically elicits themes
of sexual conflicts. Accepted GCs were significantly less likely to report
negative themes of illicit sexual activity or wrongdoing and more likely to
interpret images as more wholesome (p< .05). When comparisons were
made within the study sample (accepted vs. not accepted), women not
accepted based on their psychological evaluation showed a restricted range
of emotion on all cards and a tendency towards describing outcomes that
were less favorable and more indeterminate than women who had been
accepted as GCs.
CONCLUSIONS: This study shows there are unique qualities in the TAT

profiles of GC candidates that distinguish them from the general population.
Incorporating projective measures designed to bypass psychological de-
fenses often present on objective tests can provide a more comprehensive
profile of personality functioning and aid mental health professionals in
determining the psychological appropriateness of potential GC candidates.

NURSING
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SIGNIFICANCE OF ENDOMETRIAL LINING
DECREASE AFTER PROGESTERONE START IN SYN-
THETIC FROZEN EMBRYO TRANSFER (FET)
CYCLES. S. Colombo,a J. M. Franasiak,b D. J. Kaser,c

T. A. Molinaro,d P. A. Bergh.e aNursing, Reproductive Medicine Associates
of New Jersey, Basking Ridge, NJ; bRMA New Jersey, Thomas Jefferson
University, Basking Ridge, NJ; cReproductive Medicine Associates of New
Jersey, Basking Ridge, NJ; dReproductive Medicine Associates of New Jer-
sey, Eatontown, NJ; eRMA, Basking Ridge, NJ.

OBJECTIVE: Adequate preparation of the endometrium is critical for suc-
cessful FET. While a thin endometrium prior to progesterone start is known
to negatively affect pregnancy rates, the clinical significance of a change in
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the endometrial lining thickness in the interval between progesterone start
and FET is unknown. We tested the hypothesis that a decrease in endometrial
lining thickness by R 5mm after progesterone start was associated with
lower ongoing pregnancy rate (OPR) in FET cycles.

DESIGN: Retrospective cohort study
MATERIALSANDMETHODS: All first synthetic FET cycles for women

< age 35 using autologous oocytes and euploid blastocyst transfers per-
formed at our center from 1/2012 to 3/2017 were reviewed. Cycles were
dichotomized around the 25th percentile for change in endometrial thickness
from progesterone start to the day prior to transfer (R 5mm decrease vs. <
5mm decrease). Differences between groups were assessed with Chi-square
and Wilcoxon Rank-Sum test. Multivariable logistic regression was per-
formed to control for confounders. There was 80% power to detect a 7.5%
difference in OPR with alpha¼0.05.

RESULTS: 1313 patients met inclusion criteria. Patients with R 5mm
decrease in endometrial thickness were more likely to use laser acupuncture
at transfer and had a significantly thinner endometrium on progesterone (Ta-
ble). There were no significant differences in other variables (Table). When
controlling for age, BMI and use of acupuncture at transfer, there was no dif-
ference in OPR per transfer between groups (adjusted OR 0.95, 95%CI 0.71-
1.28; p¼0.7).

CONCLUSIONS: A decrease in the endometrial lining thickness by R
5mm between the day of progesterone start and the day prior to embryo trans-
fer does not appear to impact OPR. Given concerns voiced by patients
regarding the decrease in their lining thickness on the day prior to transfer,
the findings of this study are of practical clinical importance for patient coun-
seling.
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GOOD PROGNOSIS INFERTILITY PATIENTS CAN
BUILD FAMILIES WITH A SINGLE OOCYTE
RETRIEVAL AND SUCCESSIVE EUPLOID BLASTO-
CYST TRANSFERS. T. M. Patrick, J. Von Feldt,
M.Mansfield, W. B. Schoolcraft, M. Katz-Jaffe. Colorado Center for Repro-
ductive Medicine, Lone Tree, CO.

OBJECTIVE: Couples seeking infertility treatments are driven to achieve
parenthood but many also strive to create families with more than one child.
Recognizing the family priorities of infertile couples should be an important
aspect of their clinical management. The aim of this study was to determine
the likelihood for good prognosis infertility patients to create a family from a
single oocyte retrieval and successive euploid blastocyst frozen embryo
transfers (FETs).

DESIGN: Single IVF center retrospective study.
MATERIALS AND METHODS: Infertility patients (n¼615; mean

maternal age ¼ 36.2 years) with good ovarian reserve using autologous oo-
cytes underwent a single oocyte retrieval and >1 euploid blastocyst FET
(mean 2.3 FETs per infertile couple). Normally fertilized embryos were
cultured to the blastocyst stage for trophectoderm biopsy and comprehensive
chromosome screening (CCS) was performed prior to vitrification. Standard
protocols for a hormone replacement FET were utilized. Analysis was per-
formed to determine the probability of achieving a live birth following suc-
cessive FETs of euploid blastocysts originating from their initial oocyte
retrieval. Statistical analysis included Student’s t-test, ANOVA and Fisher’s
exact where appropriate, with significance at P<0.05.

RESULTS: Following a live birth outcome from the first euploid blastocyst
FET, 62.5% of infertile patients were successful again with their second
euploid blastocyst FET, thereby allowing these couples the opportunity to
achieve families of more than one child from their initial oocyte retrieval.
Remarkably, similar success was observed in the second FET for infertile pa-
tients that failed with their first euploid blastocyst transfer (58.7%; ns). This
trend continued for the third euploid blastocyst FET, with equivalent live
birth rates, independent of the outcome of the preceding euploid blastocyst
transfer (previous FET success ¼ 50.7% vs. previous FET failure ¼
50.9%; ns). Only 23 patients pursued a fourth euploid blastocyst FET for
additional children, with a 47.8% chance of success. Overall the live birth
rate did significantly decline with each subsequent euploid blastocyst FET
(First FET¼72.3%; Second FET¼60.4%; Third FET¼50.7%; Fourth
FET¼47.8%; P<0.0001). This was not surprising since euploid blastocyst
morphology was typically lower with successive FETs, and data has shown
that euploid blastocyst morphology has a significant impact on IVF out-
comes.
CONCLUSIONS: Good prognosis infertile couples pursuing single

oocyte retrieval with CCS, followed by successive euploid blastocyst
FETs, can successfully fulfill their desire for parenthood and the creation
of a family with more than one child. Additionally, subsequent euploid
blastocyst transfers have a high probability of success even after an initial
FET failure/s.

MALE REPRODUCTION AND UROLOGY: CLINICAL
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OFFICE-BASED MINIMALLY INVASIVE EPIDIDYMAL
SPERM ASPIRATION (MIESA) FOR OBSTRUCTIVE
AZOOSPERMIA (OA) RESULTS IN HIGH QUALITY
CRYOPRESERVED SAMPLES AND EXCELLENT IN
VITRO FERTILIZATION (IVF) OUTCOMES. R. C. Owen,a,b

J. E. Gray,b M. A. Fritz,a,b C. F. Boylan,b R. M. Coward.a,b aUniversity of
North Carolina, Chapel Hill, NC; bUNC Fertility, Raleigh, NC.

OBJECTIVE: To evaluate early experience with a new office-based sperm
retrieval technique for OA and to report procedural and IVF outcomes.
DESIGN: Retrospective case series.
MATERIALS AND METHODS: The MIESA is performed in the office

with oral or intravenous sedation using loupe magnification. A 1 cm trans-
verse upper scrotal incision is made in a similar fashion as a testicular biopsy.
An eyelid retractor is placed and the head of the epididymis is secured to the
keyhole incision with a stay suture. Sperm is extracted in the same manner as
has been described for an obliterative microsurgical epididymal aspiration
(MESA), except without the need for general anesthesia, an operating micro-
scope, or complete epididymal exposure. All samples are cryopreserved in
preparation for IVF.
RESULTS: From 2014-2016, 37 MIESAs were performed on men with

OA due to vasectomy (45.9%), failed vasectomy reversal (27.0%), congenital
bilateral absence of the vas deferens (18.9%), or other (8.1%). Motile sperm
was retrieved in 100% of patients with a mean 14.4 million motile sperm cry-
opreserved in a mean 4.8 vials. There were no complications. Thirty-eight
IVF cycles with intracytoplasmic sperm injection (ICSI) have been per-
formed usingMIESA sperm for female partners with mean age 37.0. Overall,

<5mm Decrease (n¼1003) Decrease R 5mm (n¼310) P-value

BMI (kg/m2) 24.8 � 5.1 24.9 � 5.0 0.4
Mean Age 30.9 30.9 0.4
Single Embryo Transfer 786 (78.3) 244 (78.7) 0.9
Endometrial Thickness (mm) on Estradiol 10.0 � 1.9 10.0 � 1.9 0.9
Endometrial Thickness (mm) on

Progesterone
10.0 � 2.0 8.6 � 1.7 <0.001

Laser Acupuncture 622 (62.0) 221 (71.3) 0.003
Clinical Pregnancy Rate n (79.2) n (75.8) 0.19
Ongoing Pregnancy rate n (74.5) n (72.2) 0.4
Implantation Rate n (82.0) n (79.0) 0.2
Loss rate n (17.9) n (19.5) 0.5

Values represent mean � SD or n (%)
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fertilization with ICSI was 70.9%, and clinical pregnancywas achieved in the
primary transfer in 19 of 36 (52.7%) cycles with an implantation rate of
43.9%. Day 5 blastocyst transfers were performed for 26 of 36 (72.2%) pa-
tients for a 61.5% clinical pregnancy rate. Of those, 80.8% had supernumer-
ary blastocysts for vitrification with a mean 3.8 blastocysts vitrified per
patient. A day 3 embryo transfer was performed for 10 of 36 (27.8%) pa-
tients, with 50% of these achieving clinical pregnancy and a 33% implanta-
tion rate. The cumulative ongoing pregnancy rate for couples following
MIESA and IVF-ICSI receiving a fresh or frozen embryo transfer was 27
of 36 (75%).

CONCLUSIONS: MIESA is a safe and highly efficacious office-based
sperm retrieval method for men with OA, resulting in high total motile sperm
counts sufficient for cryopreservation in multiple vials and thus allowing for
logistical ease of timing with IVF. Cryopreserved epididymal sperm results
in high fertilization and pregnancy rates with IVF-ICSI.
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PREDICTORS OF IMPROVEMENT IN SEMEN
PARAMETERS IN MEN TREATED WITH CLOMI-
PHENE CITRATE. D. Sharma,a J. Wang,a N. Starke,a

P. K. Kavoussi,b R. A. Costabile,a R. Smith.a aUniversity of
Virginia, Charlottesville, VA; bReproductive Urology, Austin Fertility &
Reproductive Medicine / Westlake IVF, Austin, TX.

OBJECTIVE: Clomiphene Citrate (CC) is an off-label treatment for hypo-
gonadal men whowish to preserve or improve fertility. CC has been shown to
improve semen parameters in some men, but defined parameters for patient
selection remain elusive. Elucidating predictors of response would enhance
shared decision making between clinicians and patients. We examined the
relationship between demographic factors, pre-treatment laboratory values,
and duration of CC therapy on changes in semen parameters in hypogonadal
men receiving CC.

DESIGN: A retrospective chart review was conducted for 151 hypogona-
dal men treated with CC at two institutions from 2010 to 2014. Patient age,
race, pre-treatment LH, FSH, estradiol, and total testosterone, pre-treatment
testicular volume, and duration of CC therapy were examined. Patients were
excluded if they lacked this data or pre- and post-treatment semen analyses.

MATERIALS AND METHODS: Univariate analyses were conducted to
evaluate the relationship between each aforementioned factor and changes
in sperm motility, concentration, and semen volume.

RESULTS: A total of 81 patients met criteria for analysis. Paired T-tests
showed improvedmotility (P<0.05), a trend toward improved sperm concen-
tration (P¼0.059), and no change in seminal volume (P¼0.95) in men after
treatment. Univariate analysis showed that none of the studied factors were
predictive of change in semen parameters.

CONCLUSIONS: Patient age, race, pre-treatment LH, FSH, estradiol, and
testosterone, pre-treatment testicular volume, and length of CC therapy were
not predictive of changes in sperm motility and sperm concentration
observed in our study sample. While CC remains a viable treatment for
male infertility, the ideal patient for this therapy remains elusive. Larger
studies may help clarify predictors of success.
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CLINICAL VALUE OF ULTRASONOGRAPHIC (US)
ANALYSIS OF SEMINIFEROUS TUBULES FOR PRE-
DICTING SUCCESSFUL SPERM RETRIEVAL IN PA-
TIENTS WITH NON-OBSTRUCTIVE AZOOSPERMIA
(NOA). S. Nariyoshi,a T. Sho,a K. Nakano,b K. Yamamoto,b

G. Sukegawa,b Y. Tsuji.a aUrology, Tenjin Tsuji Clinic, Fukuoka City, Japan;
bUrology, Ebisu Tsuji Clinic, Shibuya, Japan.

OBJECTIVE: Microdissection testicular sperm extraction (micro-TESE)
has become the gold standard technique for retrieving sperm in NOA. At pre-
sent, however, there are no reliable predictors of the presence of testicular
sperm in NOA patients. The aim of this study is to elucidate clinical value
of US analysis of seminiferous tubules with the aim of predicting successful
micro-TESE.

DESIGN: Prospective observational study.
MATERIALS AND METHODS: We evaluated 706 patients with NOA

or cryptozoospermia who underwent micro-TESE in our private clinic
from July 2003 to March 2017. Endocrinological measurements included

serum FSH, LH, testosterone and US images of the testis, which involved
measurement of the testicular volume and the diameter of seminiferous
tubules were obtained before surgery, and compared with the results of
micro-TESE. US was performed using a 10- or 14-MHz linear array trans-
ducer. To optimize US images for visualization of the seminiferous tu-
bules, gain and contrast were appropriately adjusted with graphic
software.
RESULTS: Seminiferous tubules over 200 mm in diameter can be visual-

ized by our method, and we defined those of more than 300mm in diameter as
thick seminiferous tubules. Testicular sperm were retrieved successfully in
151 of the 248 patients (61%) with thick seminiferous tubules observed by
US. On the contrary, testicular sperm were found by micro-TESE in only
42 of the 458 patients (9%) whose seminiferous tubules were under 300
mm in diameter.Whenwe used a cut-off value for the seminal tubule diameter
of over 300mm, the sensitivity and specificity for predicting a successful
outcome of micro-TESEwere 0.78 and 0.81, respectively. Age, serum testos-
terone, FSH, LH and testicular volume were not correlated with the surgical
detection of sperm by micro-TESE.
CONCLUSIONS: Thick seminiferous tubules (over 300 mm in diameter)

on US images may help predict successful sperm retrieval on micro-TESE in
patients with NOA.
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IS LONGER BETTER? TOTAL MOTILE COUNT
IMPROVES WITH LONGER ABSTINENCE PERIOD
IN YOUNGER MEN. K. Van Heertum,a G. Collins,a

K. Addae-Konadu,b T. Segal,a K. Khurana,c J. M. Goldfarb,a

R. S. Weinerman.a aUniversity Hospitals Fertility Center, Beachwood, OH;
bObstetrics and Gynecology, University Hospitals Cleveland Medical Center,
Cleveland, OH; cUrology, University Hospitals Cleveland Medical Center,
Cleveland, OH.

OBJECTIVE: To determine if duration of abstinence differentially affects
semen parameters with increasing age.
DESIGN: Retrospective chart review
MATERIALSANDMETHODS: All fresh intrauterine insemination (IUI)

samples from 1/2013 to 5/2016 in our institution were reviewed. IUIs per-
formed with donor sperm or frozen partner sperm, or those where duration
of abstinence was longer than 2 weeks were excluded from the study. Param-
eters including paternal age, duration of abstinence, and total motile count
(TMC) were collected. TMC values were normalized using log transforma-
tion. Multiple linear regression was performed to evaluate the independent
effects of age and duration of abstinence on TMC. Simple slopes were
computed to assess the interaction of age and abstinence duration. A power
calculation was performed showing that with an alpha of 0.02 and a power of
80%, a sample size of 2500 would allow us to detect an effect size of less than
2% with multiple linear regression.
RESULTS: A total of 2594 samples were included in the study. The me-

dian age of men was 35 years, the median TMC was 23.61 million, and
the median duration of abstinence was 2 days. Regression analysis showed
a positive association between TMC and duration of abstinence, such that
TMC increased by 1 million for each additional day of abstinence
(p<0.0001). However, age was negatively associated with TMC, which
decreased by 1 million for each additional year of age (p<0.0001). Further-
more, increasing age negatively impacted TMC when duration of abstinence
is 2 or more days, but had no effect for shorter abstinence periods (p<0.05).
The positive effect of a longer duration of abstinence on TMC was only seen
in men 48 years and younger (p<0.05).
CONCLUSIONS: There has been conflicting data regarding the effects of

both length of abstinence and age, separately, on semen parameters [1-3].
There have been no studies to date investigating the effects of these two vari-
ables in combination on sperm quality. This study demonstrates that the ef-
fect of abstinence duration on TMC is modified by age. For younger men, up
to age 48, a longer abstinence period may improve TMC. However, a shorter
abstinence period of less than 2 days may be beneficial for older men.
References:
1. Sunanda, P., et al., Effect of age and abstinence on semen quality: A

retrospective study in a teaching hospital. APJR, 2014. 3(2): 134-41.
2. Levitas, E., et al., Relationship between the duration of sexual absti-

nence and semen quality: analysis of 9,489 semen samples. Fert Ster,
2005. 83(6): 1680-6.

3. Eskenazi, B., et al., The association of age and semen quality in healthy
men. ESHRE, 2003. 18(2): 447-54.
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PSYCHOSOCIALCHARACTERISTICSOFMENUNDER-
GOINGMALEFERTILITYEVALUATIONS. S. Quallich,a

K. Lindstrom,a M. Hadj-Moussa,a J. M. Dupree,b D. A. Ohl.c
aUrology, University of Michigan, Ann Arbor, MI; bUrology
and Obstetrics/Gynecology, University of Michigan, Ann Arbor, MI; cUni-
versity of Michigan, Ann Arbor, MI.

OBJECTIVE: Knowledge about the psychosocial impact of routine male
fertility care is underdeveloped and incomplete. Clinical and personality
characteristics of men presenting for fertility evaluation are poorly described,
as is their willingness to complete a collection of survey instruments. Previ-
ous research suggests that men undergoing fertility evaluation experience
anxiety, depression and sexual function issues, but these dimensions were
examined within the infertile couple dyad, not with men as the sole subject.
We surveyed men presenting for male fertility evaluations with validated
psychometric instruments.

DESIGN: Prospective study of men presenting to a male fertility clinic at
an academic medical center.

MATERIALS AND METHODS: All new male patients > age 18 were
eligible to participate and were approached during clinic visits. Men were
asked to complete paper copies of a demographic form and five validated
psychometric instruments that assess sexual function, stress, and depres-
sion/anxiety.

RESULTS: 25 men were approached to participate, all were consented,
and all 25 survey packets were completed in full. Men were an average of
34.8 years old, and reported a mean time of unprotected intercourse of 26
months. The sample was predominantly Caucasian (n¼ 17). Mean score
on the Perceived Stress Scale was 16 (scale range of 0-40, with higher scores
representing more stress). Hospital Anxiety and Depression Scale mean
score for depression was 3.6 and for anxiety the mean was 6.5 (scale range
0-21 for both; higher score represents more of the trait). Positive and Nega-
tiveAffect Schedule results had a mean of 33.4 for positive affect and 20.0 for
negative affect scale range 10-50 for both; higher score represents more of
the affect). Self-Esteem and Relationship Quality score for overall satisfac-
tion was 70.8, and mean for overall confidence was 64.9 (scores range 0-
100; higher score denotes better function). International Index of Erectile
Function total mean was 62.9 (range 5-75; higher score denotes better func-
tion).

CONCLUSIONS:Men presenting for male infertility evaluations reported
moderate levels of stress, moderate decline in sexual confidence, and reduced
erectile function. These results add to the limited body of knowledge con-
cerning the experience of men evaluated for male-factor infertility, and sug-
gest that men should be offered support for the increased stress and decreased
sexual confidence described in this sample. We were uncertain if patients
would be open to completing surveys which did not directly affect their
care, given the personal nature of an infertility evaluation; this sample
demonstrated willingness to complete the surveys in full. Information ob-
tained through this project will add to the limited body of knowledge con-
cerning the experience of men evaluated for male-factor infertility.
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ANALYSIS OF SPERM FINDINGS WITH FNA ‘‘MAP-
PING’’ AFTER FAILED MICRODISSECTION. S. Jarvis,a

H. K. Yee,b N. M. Thomas,b K. C. Prasad,c I. Cha,c

P. J. Turek.b aImperial College London, London, United
Kingdom; bThe Turek Clinic, San Francisco and Beverly Hills, San Fran-
cisco, CA; cPathology, Marin Medical Laboratories, Greenbrae, CA.

OBJECTIVE: Sperm retrievals in men with nonobstructive azoospermia
(NOA) are challenging infertility cases. One strategy for finding sperm is
microdissection TESE (mTESE), and another is fine needle aspiration
(FNA) ‘‘mapping,’’ a diagnostic procedure that locates sperm through exten-
sive needle sampling.We analyzed FNAmaps performed after failedmTESE
to evaluate if and where sperm might be found.

DESIGN: Retrospective, single institution study of consecutive male
infertility patients.

MATERIALS AND METHODS: Clinical records of all patients under-
going testicular FNA mapping between 2010-2016 were reviewed. Inclu-
sion criteria were: 1) Men with NOA due to any root cause, 2) men with
prior failed bilateral or unilateral (solitary testis) mTESE procedures, and

3) men whose mTESE preceded FNA mapping by >6 months. Patients
with cryptozoospermia or on testosterone therapy were excluded. Simple
descriptive statistics were used to compare sperm findings between
techniques.
RESULTS: Among 548 patients undergoing FNA mapping from 2010-

2016, 82 men with failed mTESE procedures were identified (performed at
40 centers worldwide). Mean age was 34 years (range 21-56 years) and
mean FSH and testosterone levels were 23 mIU/mL and 337ng/mL, respec-
tively. Mean testicular volumes after mTESE and before FNA: right 12.3 mL
(� 4.3mL), and left 11.9 mL (� 4 mL). The mean time from mTESE to FNA
mapping was 2.2 years. Mature sperm were found on FNA mapping (total
2825 FNA sites) in 24/82 (29%) men with prior failed mTESE procedures.
The most common histological pattern in cases of found spermwas a mixture
(67%) of maturation arrest and Sertoli cell only. There was an equal likeli-
hood of detecting sperm in either testis (6.1% right; 5.7% left; p¼0.58).
Spatial heat maps revealed that sperm were more likely found in the superior
pole of the right testis and in the lateral left testis when compared to ‘‘map-
ped’’ patients without prior mTESE.
CONCLUSIONS: Sperm FNA ‘‘mapping’’ can findmature sperm in a sub-

stantial proportion of failed mTESE cases. The most common histologic
setting for finding sperm was a mixture of Sertoli cell only and early matu-
ration arrest. Predominance of peripherally located testicular sperm on
FNAmapping suggests that mTESE procedures sample the central testis bet-
ter than the peripheral organ.
Reference:

Turek PJ, Ljung B, Cha I, Conaghan J. Diagnostic findings from testis fine
needle aspiration mapping in obstructed and nonobstructed azoospermic
men. J Urol 2000;163:1709-1716.
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DBPC STUDY SHOWED SIGNIFICANT CORRELA-
TION OF DNA FRAGMETATION INDEX (DFI) AND
SEMINAL CARNITINE WITH PROGRESSIVE SPERM
MOTILITY IN OLIGOSPERMIC MEN TREATED
WITH METABOLIC ANDESSENTIAL NUTRIENTS. S. Micic,a

N. Lalic,a N. Bojanic,b D. Djordjevic,b A. Virmani,c A. Agarwal.d aAndrol-
ogy, Uromedica Polyclinic, Belgrade, Serbia; bUrologic Clinic, Clinical Cen-
ter of Serbia, Belgrade, Serbia; cInnovation, Research and Development,
Sigma Tau HealthScience, Utrecht, Netherlands; dUrology, Cleveland Clinic,
Cleveland, OH.

OBJECTIVE: L-carnitine (L-C) is essential in transferring long-chain
fatty acids and producing energy for spermatozoa and they have strong rela-
tionship with functional spermatozoal characteristics.
DESIGN: The study was randomized, double blind, placebo controlled

(DBPC) and examined the effect of test formulation (Proxeed Plus), contain-
ing L-C 2g and ALC 1g, as well as antioxidants, vitamins and minerals, in
men with idiopathic oligo-asthenozoospermia (age group 18-50 years).
The protocol was 2 months wash-out and 6 months treatment (T-2, T0,
T+3, T+6), with test formulation (125 patients) or placebo (50 patients).
MATERIALS AND METHODS: Analysis of ejaculate was done accord-

ing to WHO 5th guideline. Progressive sperm motility (A+B grade of rapid,
progressive) was done manually. DFI was evaluated by Halosperm kit (Hal-
otech DNA, S.L,) and seminal carnitine by enzymatic UV test (Roche
RESULTS: The progressive sperm motility in the treated group demon-

strated statistically significant difference, p<0.001 by Friedman test, in 3
different time periods: T0¼28.00% (12.00�38.00), T3¼30.00%
(12.00�39.00) and 31.00% (20.00�41.00) DFI (%): T0¼38.50
(32.00�48.75), T3¼35.50 (25.50�44.00) and T6¼31.00 (25,00�41.00)
(Friedman test, p<0.001) The seminal carnitine at T0 was 700.50 mmol/L
(625.50�800.00) and at T6¼751.50 mmol/L (671.10�896.80) and this dif-
ference was significant (p¼0.014, byWilcoxon signed-rank test). The Spear-
man’s rank-order correlation test showed that the increase of seminal L-C
level influenced the progressive sperm motility (R¼0.274; p¼0.023) Thus
the correlation of seminal L-C and progressive sperm motility showed that
in man, an increase of seminal L-C of 7,7%, after 6 months therapy, would
impact progressive sperm motility >10% with moderate accuracy
(AUC¼0.713). Furthermore, if DFI drops by more than 3%, after 6 months
of therapy, it can be expected, with moderate accuracy, that men would
have sperm motility greater than 10% (AUC¼0.793; p<0.001). DFI reduc-
tion (odds ratios¼1.106 with 95% confidence intervals) independently of
elevation of L-C, increases the likelihood that spermmotility is>10%. There
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was no significant difference in placebo group in spermmotility, seminal L-C
and DFI between T0 and T6. Pregnancy was obtained, in treated group in 21
cases and in 3 cases in placebo group.

CONCLUSIONS: The percentage of change in DFI after 6 months therapy
can be used with moderate accuracy in detection of men with better sperm
motility. Further, an increase of seminal carnitine positively impacted upon
progressive sperm motility after therapy.
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PATIENT FACTORS INFLUENCING DECISION TOUN-
DERGO VASECTOMY REVERSAL. M. A. Moriarty,
J. Harrell, J. Sandlow. Department of Urology,Medical College
of Wisconsin, Milwaukee, WI.

OBJECTIVE: To determine factors that may influence patients’ decision
to undergo vasectomy reversal (VR), as well as identify possible barriers.
We aim to characterize these variables.

DESIGN: A patient survey and retrospective review of the medical records
from patients who attended a male reproductive clinic in an academic med-
ical center.

MATERIALS AND METHODS: 398 patients were seen in our infer-
tility clinic for consultation regarding vasectomy reversal between
January 2006 and January 2016. IRB approval was obtained. Patients
were contacted via mail and asked to fill out the survey. Those who
sent back the survey had their medical record reviewed and de-identified
data accrued in our data set. We characterized patient demographics, so-
cioeconomic data, family composition, and patient identified barriers to
VR. Data was then analyzed with standard comparative and descriptive
statistical analysis.

RESULTS: 30.9% of patients responded to the survey and subsequently
underwent chart review. Patient demographics were similar for individuals
who did and did not undergo VR. The most common reason for consultation
was for both partner and patient desiring children (74.0%) followed by ‘my
partner desired children’ (21.1%). The most commonly identified barrier to
VR was cost (53.7%) followed by concern about success rate (31.7%). Pa-
tients who underwent VR more often had an income greater than $100,000
per year (50.5% v. 21.9%, p¼0.004). Individuals who did not undergo VR
more often had a new partner since vasectomy (87.5% v. 70.3%, p¼0.05)
and were unmarried (28.1% v. 8.8%, p¼0.02).

CONCLUSIONS: The most common reason for presentation for VR is a
joint desire for children. A significant proportion of patients are motivated
by a partner’s desire for children. The largest barrier to VR was cost. Individ-
uals with lower incomes, a new partner, and unmarried status were less likely
to undergo VR.

References:
1. Trussell J, AM, DoanQV, Reyes E, Pinto L, Gricar J. Cost effectiveness

of contraceptives in the United States. Contraception, 79 (2009) 5-14.
2. Potts JM, Pasqualatto FF, Nelson D, Thomas Jr AJ, Agarwal A. Patient

characteristics associated with vasectomy reversal. J Urol. 1999; 161
(6): 1835-9
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DIFFERENT SPERM RETRIEVAL RATE RESULT
FROM TWO TYPES OF PATHOLOGIC FEATURE IN
KLINEFELTER SYNDROME DURING MICRO-
TESE. J. Zhanga G. Liu.b aReproductive Center, Andrology,
Guangzhou, China; bAndrology, Reproductive Center,Sixth Affiliated Hos-
pital of Sun Yan-Sen University, Guangzhou, China.

OBJECTIVE: To compare the sperm retrieval rate(SRR) between different
types of pathologic feature in Klinefelter syndrome(KS) duringmicro-TESE.

DESIGN: This is a retrospective study. From Dec.2014 to Dec.2016, 35
non-obstructive azoospermia(NOA) patients with KS underwent micro-
TESE and were categorized into two groups according to the pathologic fea-
tures: general Leydig cells hyperplasia and the seminiferous tubules present
severe hyalinization, Sertoli cells are rare or absent (group A, n¼27), and
seminiferous tubules with hyalinization interlace with tubules of maturation
arrest or Sertoli cell-only (group B, n¼8).

MATERIALS AND METHODS: Micro-TESE was performed at x20
magnification under the operating microscope. Seminiferous tubules were
removed and immediately placed within a sperm buffer. Then the tubules

were dissected and examined immediately by an embryologist under a phase
microscope at x200 magnification. The two groups were compared in age,
testicular volumes, FSH, LH, testosterone, SRR and microscopic findings
during the operation.
RESULTS: Leydig cells hyperplasia and most of the seminiferous tu-

bules present severe hyalinization is the frequent pathologic appearance
of KS testes(27/35). Within these cases(group A),12 patients(44.4%)
showed heterogeneous thickness of seminiferous tubules and 9 of
them(75%) found sperms from the focal spermatogenesis area. The
SRR of group A was 33.3%. In the cases of seminiferous tubules with
hyalinization interlacing with tubules of maturation arrest or Sertoli
cell-only (group B), heterogeneous tubules were easy to find in all of
the testes during micro-TESE, nevertheless, none of them had
sperm(0/8). Testicular volume in group A was lower than group B
(1.8�0.7ml vs. 2.6�0.9ml, p<0.05). However, no significant difference
was observed in age (29.5�4.2 vs. 29.8�6.4 years), FSH(41.1�12.9 vs.
37.4�7.7 mIU/ml), LH(25.7�8.7 vs. 23.2�7.8 mIU/ml), and testos-
terone levels (2.1�1.6 vs. 1.4�0.7 ng/ml) between the two groups
(All p>0.05).
CONCLUSIONS: Pathologic features are extremely different between the

KS patients and result in different SRR during micro-TESE. Multiple semi-
niferous tubules present maturation arrest in some cases implies that
abnormal testicular environment might be the major cause of spermatogenic
degeneration instead of meiotic failure in 47,XXY germ cells.
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DO PREOPERATIVE HORMONE LEVELS PREDICT
IMPROVEMENT IN SEMEN PARAMETERS
FOLLOWING VARICOCELE LIGATION?
D. P. Johnson,a K. P. Zuk,b J. Sandlow.c aDepartment of Urol-
ogy, Urology, Milwaukee, WI; bDepartment of Urology, Medical College of
Wisconsin, Milwaukee, WI; cUrology, Medical College of Wisconsin, Mil-
waukee, WI.

OBJECTIVE: We sought to evaluate the prognostic value of pre-operative
serum follicle stimulating hormone (FSH) and total testosterone (T) levels in
predicting significant improvement in post-operative semen analysis (SA)
following varicocele ligation (VL).
DESIGN: Following IRB approval, we retrospectively reviewed all pa-

tients presenting to our Reproductive Medicine Center with male factor
sub-fertility and abnormal semen parameters. Inclusion criteria consisted
of patients undergoing microscopic subinguinal varicocelectomy for clini-
cally palpable varicoceles with at least 1 abnormal parameter on pre-opera-
tive SA, who had both pre-operative hormone levels (including FSH and total
T) and post-operative SA documented. Post-VL SAwas performed at 3 and/
or 6 months post-operatively. Any patients receiving hormonally active phar-
maceuticals were excluded.
MATERIALS ANDMETHODS: Significant improvement after VL was

defined as R50% increase in total progressively motile sperm count
(TPMC) within 1 year following surgery. Pre-operative FSH and T were
analyzed as dichotomous variables and evaluated for correlation with
SA improvement and for change in average TPMC using the student’s
T-test.
RESULTS: Two-hundred thirty-nine patients fit inclusion criteria, of

which 153 patients (63.5%) had significant improvement in SA after
VL. Patients with T levels <550 ng/dL were more likely to experience
a significant improvement in SA after VL compared to patients with
T>550ng/dL (66% vs 43%, respectively, p¼0.06), although this trend
did not reach statistical significance. Further, when pre-VL and post-VL
semen parameters were compared, patients with T<550ng/dL were found
to have significant improvement in mean TPMC (8.12x106 pre-op vs
19.2x106 post-op, p<0.01), while patients with preoperative T>550ng/
dL did not experience a statistically significant improvement in mean
TPMC (9.3x106 pre-op vs 13.0x106 post-op, p¼0.45). There was no sta-
tistical difference in preoperative semen parameters between these two
patient cohorts (p¼0.69). No other FSH or testosterone values were pre-
dictive for improvement after VL.
CONCLUSIONS: Patients undergoing varicocele ligation for male factor

infertility with preoperative serum testosterone levels >550ng/dL did not
experience a statistically significant improvement in total progressively
motile sperm count. Serum testosterone >550ng/dl may be a predictor for
diminished response to varicocele ligation.
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POSITIVE EFFECTS OF IN-VITRO MYO-INOSITOL
SUPPLEMENTATION OF CRYOPRESERVED HUMAN
SPERM ON THE OUTCOME OF CRYOPRESERVA-
TION: A RANDOMIZED CONTROLLED TRIAL.
R. Saleh,a,b H. Assaf,a W. Abd El Maged,a M. Fawzy,b M. A. Elsuity.a aDe-
partment of Dermatology, Venereology and Andrology, Faculty of Medicine,
Sohag University, Sohag, Egypt; bAjyal IVF Center, Ajyal Hospital, Sohag,
Egypt.

OBJECTIVE:Myo-inositol is a naturally occurring component of vitamin
B complex that is involved in cellular signaling pathways. There is a growing
evidence on the potential beneficial effects ofMyo-inositol supplementation
on both natural and assisted fertility. The objective of this study was to inves-
tigate the effects of in vitro Myo-inositol supplementation of cryopreserved
human semen on the post-thaw sperm quality.

DESIGN: A randomized controlled trial (RCT).
MATERIALS AND METHODS: The study had been approved by the

institutional review board, and conducted in an infertility center between
September 2016 and March 2017. The study included semen samples ob-
tained from 25 infertile men during routine infertility work-up.Myo-inositol
was supplied in a powder form (Sigma Aldrich Chemical Co, USA). Under
complete aseptic condition, Myo-inositol was dissolved in sperm nourish-
ment media (AllGrad wash�, Life global, Canada) to prepare aliquots of
10 ml stock solutions, each containing 1 mg Myo-inositol. Standard semen
analysis was performed according to the WHO guidelines (fifth edition,
2010). Azoospermic and leukocytospermic samples were excluded. Each
semen samplewas divided into two equal aliquots (0.5 ml each) for cryopres-
ervation using slow freezing technique. The two identical aliquots of each
semen sample were randomized into two groups (A and B). Group A was
treated with cryo-protectant plus 10 ml Myo-inositol solution, while group
B was treated with cryo-protectant alone (control). Frozen samples were
thawed at 37 �C, and examined for post-thaw total motility, progressive
motility and progressive recovery rate (PRR). PRR ¼ post-thaw progressive
motility/pre-freeze progressive motility X100. Data were presented as me-
dian (25th and 75th percentiles). Paired sample t test was used for comparison
of the pre and post-thaw results. P value < 0.05 was considered significant.

RESULTS: The median (25th, 75th) of pre-freeze sperm concentration was
25 (18, 41) X106 sperm, and percentage of normal sperm forms was 4 (2, 5).
Comparisons of pre-freeze and post-thaw percentages of total motility, pro-
gressive motility and PRR between samples in group A and group B are
shown in Table 1.

CONCLUSIONS: In vitroMyo-inositol supplementation of cryopreserved
ejaculate sperm, from infertile men, resulted in a significant enhancement of
post-thaw sperm quality. Such finding is interesting, and may have important
implications on the future outcome of assisted reproductive techniques using
cryopreserved sperm.
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SPERM SOURCE INFLUENCES THE EXTENTOF DNA
FRAGMENTATION AND SHAPES REPRODUCTIVE
OUTCOME. A. Parrella,a C. O’Neill,a S. Chow,a

M. Goldstein,b Z. Rosenwaks,a G. D. Palermo.a aReproductive
Medicine, Weill Cornell Medicine, New York, NY; bMale Reproductive
Medicine and Urology, Weill Cornell Medicine, New York, NY.

OBJECTIVE: During the later stages of spermatogenesis, DNA breakage
is physiologically required to allow tight chromatin compaction. While most
spermatozoa undergo DNA repair, reactive oxygen species (ROS) are the
main cause for DNA injury. We question whether sperm chromatin integrity
differs among spermatozoa isolated from different sections of the male gen-
ital tract and how it may affect reproductive outcome.

DESIGN: Over 42 months, men with high SCF in their ejaculates (n¼77)
underwent surgical sampling, often bilateral, from vas deferens, epididymis,
and testis. SCF was assessed by TUNEL, and clinical outcome was recorded
for each sperm source for men undergoing ICSI treatment.
MATERIALS AND METHODS: Ejaculates processed in the standard

fashion were assessed for SCF by TUNEL. Surgical samples were minced
and prepared for SCF evaluation and were cryopreserved for later use with
ICSI. DNA fragmentation was measured by TUNEL on specimens isolated
from all sites. TUNEL was executed by utilizing a commercial kit (In Situ
Cell Death Detection Kit, Roche). At least 500 spermatozoa were counted
per site under fluorescent microscopy with an adopted threshold of 15%.
RESULTS: Of the original 77 patients, 54 were treated by ART with an

average SCF of 23.7� 11.7% (11.8-42.3) in their ejaculate. In 10 men aspi-
ration of the vas deferens resulted in 19.9� 6.4% SCF (range 35-5.8) while in
41 men epididymal sampling yielded 16.0� 7.6% SCF (range 38.4-5.3) and
in 77 the SCF on testicular spermatozoa was 11.5� 5.7% (range 31.2-1.5).
The SCF progressively decreased as TUNEL was measured proximally
from the ejaculate toward the vas deferens (P¼0.02), the epididymis
(P¼0.005), and testis (P<0.001). A fertilization of 68.3% (287/420),
79.4% (124/156) and 60.3% (251/416) was achieved by ICSI using ejacu-
lated, epididymal, and testicular spermatozoa, respectively. While the clin-
ical pregnancy rate in ejaculated spermatozoa was only 21.2%, ART
outcome with ICSI utilizing these surgical sources yielded a clinical preg-
nancy of 35.8%. Based on these preliminary findings a subgroup of patients
(n¼28), with SCF of 30.5� 17.4 bypassed the prerequisite cycle with ejacu-
lated spermatozoa and opted to undergo TESE with ICSI. The clinical preg-
nancy rate achieved was 35.0% per cycle that translated to 50% per couple
treated.
CONCLUSIONS: DNA integrity assessment on the spermatozoa isolated

at different levels of the male genital tract evidenced that oxidative stressors
progressively alter DNA integrity toward the ejaculate. Couples unable to
achieve a pregnancy using ejaculated spermatozoa with compromised
DNA may benefit from undergoing testicular retrieval for diagnostic and
therapeutic purposes.
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VARICOCELE-INDUCED MALE INFERTILITY - A
MITOCHONDRIAL DISEASE. L. Samanta,a,b

A. Agarwal,a R. Sharma,a N. Swain,b E. S. Sabanegh.c aAmer-
ican Center for Reproductive Medicine, Cleveland Clinic,
Cleveland, OH; bDepartment of Zoology, Ravenshaw University, Cuttack,
India; cUrology, Cleveland Clinic, Cleveland, OH.

OBJECTIVE: Impaired respiratory chain, oxidative phosphorylation,
mitochondrial protein import, alterations of the inner mitochondrial mem-
brane composition and defects of mitochondrial dynamics are characteristics

of mitochondrial disease. Our recently published proteomic data on compar-
ative proteomic analysis of sperm proteins identified 22 differentially ex-
pressed proteins (DEP) of mitochondrial origin. Proteins involved in
mitochondrial organization (LETM1, EFHC1 and MIC60), import receptor
TOM22, 3 crucial subunits of electron transport chain (ETC) and the core en-
zymes of carbohydrate and lipid metabolism were under-expressed in the
varicocele group. In varicocele, stagnation in the testicular microcirculation
inducing hypoxic-ischemic degenerative changes in all cell types in the
sperm production site. During hypoxia, superoxide production at low oxygen
concentrations results in oxidative stress (OS). With this background, we hy-
pothesize that hypoxia-mediated OS is involved in sperm dysfunction in vari-
cocele due to impaired blood supply to the testis.
DESIGN: Validation of key DEP by Western blot (WB) analysis.
MATERIALS AND METHODS: Oxidation-reduction potential (ORP) as

an index of OS was measured in infertile men with varicocele (n¼13) and

Comparisons of pre-freeze and post-thaw percentages of total motility, progressive motility and PRR

Parameter Pre-freeze Group A Group B
P 1 (pre-freeze
vs Group A)

P 2 (pre-freeze
vs Group B)

P 3 (Group A
vs Group B)

Total Motility (%) 40 (31, 45) 10 (4.5, 15) 10 (3.8, 10) < 0.001 < 0.001 0.03
Progressive Motility (%) 25 (16, 25) 5 (1.5, 10) 5 (1.8, 5) 0.04 0.001 0.01
Progressive Recovery Rate (%) 12.5 (6.4, 25.0) 10 (4.3, 18.8) 0.01
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fertile controls (n¼10) using the MiOXSYS analyzer. Expression profile of
ETC complexes, cAMP-dependent protein kinase A regulatory subunit a
(PKARIA) and DEPs responsible for sperm function were validated by
WB and indirect immunofluorescence (IF) (n¼5 each; for patients and con-
trols). Relative intensity of each band was calculated using I-image software.

RESULTS: All proteins studied were under expressed in varicocele group
together with an increase in ORP. These are shown in Table 1. WB data was
supported by IF findings.

CONCLUSIONS: Impaired mitochondrial function in infertile men with
varicocele leads to OS and sperm dysfunction. Reduction in cAMP level
due to declining ATP synthesis results in deregulated protein kinase initiating
a vicious cycle by impairing mitochondrial activity. Therefore, along with
conventional management, therapy targeted towards mitochondria may
improve the treatment outcome in infertile men with varicocele.
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SUBCLINICALVARICOCELE CORRECTION RESULTS
IN IMPROVED PREGNANCY RATES: A SYSTEMATIC
REVIEW AND META-ANALYSIS. T. P. Kohna

A. W. Pastuszak.b aBaylor College of Medicine, Houston, TX;
bScott Department of Urology, Baylor College of Medicine, Houston, TX.

OBJECTIVE: Current guidelines recommend against surgical correction
of subclinical varicoceles (SCV); yet, several recent studies have demon-
strated increased pregnancy rates after SCV repair. To determine if surgical
correction of subclinical varicocele results in benefit, we performed a
comprehensive systematic review and meta-analysis.

DESIGN: Systematic review and meta-analysis
MATERIALS AND METHODS: A search of PubMed, CINAHL, Co-

chrane central register, and EMBASE was performed for all studies
comparing men with SCV corrected with either microsurgical or emboliza-
tion, and uncorrected SCV, as well as studies comparing men with corrected
clinical varicocele to men with corrected SCVs published through October
2016. Peer-reviewed, published studies assessing either pre and post-correc-
tion semen parameters or pregnancy outcomes were included.

RESULTS: Summary data were extracted from 16 studies (3 randomized
controlled trials and 13 retrospective studies) involving 1,445 men. Seven
studies compared outcomes of men with corrected SCV to men with uncor-
rected SCV (737 men); 9 studies compared correction of clinical varicocele
to SCV repair (708 men). The average yearly pregnancy rate for couples with
men undergoing SCV correction was 21.4%, and was higher than the average
yearly pregnancy rate in couples with men having uncorrected SCV (8.3%,
p¼0.022). While improvements in semen parameters were observed after
surgical SCV repair, no difference was found in semen parameters between
men with corrected and uncorrected SCV (p>0.05). Pregnancy rates in cou-
ples with men with corrected clinical varicocele and corrected SCVwere not
significantly different (19.2% vs 14.5%, respectively; p ¼ 0.26). No differ-
ences were observed in semen parameters between men with clinical or sub-
clinical varicocele after correction.

CONCLUSIONS: SCV correction results in significantly higher preg-
nancy rates than uncorrected SCV, similar to those observed in couples
with men after correction of clinical varicoceles. No differences in semen pa-
rameters were observed when comparing men after either clinical or SCV
correction. These findings support clinical benefit with improved pregnancy
rates after correction of SCV, which approach those results observed after
correction of clinical varicocele.
Supported by: AWP is a K12 scholar supported by a Male Reproductive

Health Research (MRHR) Career Development Physician-Scientist Award
(Grant # HD073917-01) from the Eunice Kennedy Shriver National Institute
of Child Health and Human Development (NICHD) Program
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VARICOCELE REPAIR ALTERS SPERM PROTEIN
COMPOSITION. M. Camargo,a L. Berloffa Belardin,a

P. Intasqui,a M. P. Antoniassi,a K. Cardozo,b V. Carvalho,b

R. Bertolla.a aSao Paulo Federal University, Sao Paulo, Brazil;
bFleury Group, Sao Paulo, Brazil.

OBJECTIVE: A recent meta-analysis demonstrated that varicocelectomy
is associated to increased pregnancy rates (Fertil Steril. 2016; 106(6):1338-
43), even without an improvement in semen quality. We wished to verify if
the sperm molecular composition is altered following varicocele treatment.
DESIGN: Prospective Study.
MATERIALS AND METHODS: Fifteen men with varicocele provided a

semen sample before (Pre) and another one year after (Post) bilateral subin-
guinal microsurgical varicocelectomy (paired analysis). An aliquot was used
for semen analysis (WHO, 2010, evaluation of mitochondrial activity, DNA
fragmentation, and acrosome integrity). For proteomic analysis, proteins
were extracted from post-percoll sperm pellets, and individual paired (Pre
and Post) samples were submitted to mass spectrometry-based quantitation
using dimethyl labelling (post - heavy, pre - light labels). Post/Pre ratios
were calculated and a one sample T-test analysis against a value of 1 (no dif-
ference) was carried out. Sperm proteins were analyzed using the Uniprot
protein database. For semen analysis a paired Student’s T-test was performed
(a¼5%).
RESULTS: Seminal and functional results are presented in Table 1. Sperm

proteomic analysis quantified 817 proteins, of which 8 were decreased after
varicocelectomy. Among them, TSGA10 and TEKT5 are important compo-
nents of the sperm flagellum. Studies demonstrated that increased levels of
these proteins has a protective effect on sperm function, and, thus, could
be a response to an altered testicular milieu before varicocelectomy.
Twenty-seven proteins were increased after varicocelectomy, of which two
microglobulins related to sperm count (B2MG and A2MG) and 8 proteins
related to mitochondrial activity (ATPB, QCR1, ATPA, MDHM, DX39A,
ECH1, TSN16 and KAP2). In special, tetraspanin-16, a transmembrane pro-
tein that mediates signal transduction pathways during cell motility, had a 3-
fold increase after varicocelectomy.
CONCLUSIONS: Varicocelectomy leads to improved testicular function,

demonstrated by increased sperm morphology, also observed by sperm pro-
teomics analysis. The sperm molecular composition is altered following var-
icocelectomy. This study verified different proteins linked to the sperm
flagellum in pre-varicocelectomy samples, and proteins participating inmito-
chondrial function in post-varicocelectomy samples. We suggest these pro-
teins explain increased pregnancy rates following varicocelectomy
presented in the literature. Support: Sao Paulo Research Foundation (FA-
PESP) (Grant #2012/15039-7).
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MICROSURGICAL VARICOCELE REPAIR INDUCES
SPERMATOGENESIS AMONG MEN WITH NON
OBSTRUCTIVE AZOOSPERMIA: A 25 YEAR EXPE-
RIENCE. R. Flannigan,a P. V. Bach,b M. Goldstein.c aUrol-
ogy, Weill Cornell Medicine, New York, NY; bWeill Cornell Medical
College, New York, NY; cMale Reproductive Medicine, and Urology, Weill
Cornell Medical College, New York Presbyteri, New York, NY.

OBJECTIVE: The objective of this study was to determine the proportion
of non-obstructive azoospermic (NOA) men that develop sperm in their ejac-
ulate following varicocele repair (VR) and pregnancy outcomes.

TABLE 1. Protein expression in spermatozoa of men with varicocele in

comparison with fertile donors

Protein Functions Fold decrease

PKAR1A Cell Signalling 2.01 (p<0.01)
NDFSU1 Electron transport chain;

ATP Synthesis
2.59 (p<0.01)

UQCRC2 Electron transport chain;
ATP Synthesis

3.64 (p<0.05)

COX-II Electron transport chain;
ATP Synthesis

2.49 (p<0.4)

HSPA2 Sperm-zona fusion 1.74 (p<0.03)
APOPA1 Activates sperm motility

and involved in
cholesterol efflux

2.37 (p<0.009)

SPA17 Sperm-zona binding 2.16 (p<0.01)
ATPase1A4 Involved in membrane

transport and sperm
motility

2.41 (p<0.03)
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DESIGN: Retrospective review of all NOA men that have undergone VR
at a single institution by a single surgeon (MG).

MATERIALS ANDMETHODS: A review of all men with NOA that have
undergone a microsurgical varicocele repair of palpable varicoceles by a sin-
gle surgeon was performed. Semen analysis, and pregnancy rates were eval-
uated following repair. Student T-test, and chi square were used for between
group univariate analyses using Microsoft Excel & Graph Pad Software. Sta-
tistical significance was set to a p value of 0.05.

RESULTS: 133 men with NOA underwent a microsurgical VR between
1992 and 2017. 44/129 had unilateral, and 85/129 had bilateral VR. Overall,
59/133 (44%) of men had sperm return to the ejaculate following VR. Of men
who had sperm return to the ejaculate, the mean concentration was 9.1
million sperm per ml (Table 1). FSH values were lower among NOA men
who had post-VR sperm in their ejaculate (Table 1). Greater preoperative
testosterone and semen volume trended toward significance among men
with post VR sperm in their ejaculates (Table 1). Pregnancy rates using ejacu-
lated sperm for IVF/ICSI among men with sperm in their ejaculates post VR
was 20/45 (44%).

CONCLUSIONS: Among patients with NOA and palpable varicoceles,
VR resulted in 44% of men with sperm in their ejaculates. These findings
suggest that repair of varicoceles may obviate the need for surgical sperm
retrieval in at least ½ of men with NOA.

Supported by: RF is supported by Urology Care Foundation Scholar
Award Program New York Section.

P-537 Wednesday, November 1, 2017

IDENTIFICATION OF SPERM PROTEINS ASSOCI-
ATEDWITH INFERTILITY INMENWITH SEMINOMA
OF GERM CELL TUMOUR USING LTQ-ORBITRAP
ELITE HYBRID MASS SPECTROMETRY
SYSTEM. A. Agarwal,a P. N. Pushparaj,b G. Ahmad,c,d,e M. Abu-
Elmagd,b M. Assidi,b E. S. Sabanegh,a R. Sharma.a aUrology, Cleveland
Clinic, Cleveland, OH; bCenter of Excellence in Genomic Medicine
Research, Jeddah, Saudi Arabia; cAmerican Center for Reproductive Medi-
cine, Cleveland Clinic, Cleveland, OH; dCollege of Medicine, Prince Sattam
Bin Abdulaziz University, Riyadh, Saudi Arabia; ePhysiology, University of
Health Sciences, Lahore, Pakistan.

OBJECTIVE: Testicular germ cell tumour Seminoma (SGCT) is the most
common type of testicular cancer affecting young adult men. In these men,
the semen quality begin to decline along with disturbances in the reproduc-
tive hormones. There is a lack of literature examining proteomic changes at
the spermatogenic level in samples banked prior to cancer treatment. We set
out to identify the sperm proteins and their role in altered semen quality in
SGCT patients by proteomics and bioinformatics tool.

DESIGN: Identify key sperm proteins in patients with SGCT.
MATERIALS AND METHODS: Cryopreserved semen samples from

men with SGCT (n¼5) and normal healthy donors (n¼5) before cancer treat-
ment were preprocessed for proteomic analysis by LC-tandem Finnigan
LTQ-Orbitrap Elite hybrid MS system. CID spectra were explored against
the human reference sequence database. The relative quantity of these pro-
teins was estimated by spectral counts (SC). The in silico examination was
done using the Ingenuity Pathway Analysis (IPA) software (Qiagen, Red-
wood City, CA, USA) to deduce DEPs specifically linked with reproductive
function. The statistical significancewas calculated using Fisher’s Exact Test
(P<0.05) with Benjamini-Hochberg (B-H) Multiple Testing Correction and
the negative log P-value cut-off was set at 2.

RESULTS: 393 differentially expressed proteins were identified in the
SGCT group. The sperm proteins associated with acrosome reaction (ACR,
NSF, and SLC25A1), spermatogenesis (CCT6B, RUVBL1, SPA17, SPAG6,
and SPANXD), binding of gonadal cells (ANXA5, CALR, ITGAM, ITGB2,
LTF), spermiogenesis (DPY19L2, SPAG6), sperm adhesion molecule
(SPAM1) involved in hyaluronic acid induced cell signalling and zona pellu-
cida binding, sperm motility (AKAP4, ATP1A4, ROPN1B), were downregu-
lated in SGCT group. The top differentially regulated protein network in TCS
showed the downregulation of chaperons containing TCP1 subunits (CCT2,
CCT3, CCT4, CCT5, CCT6A, CCT7, CCT8) that are vital for ATP-dependent
folding of various proteins, including actin and tubulin in the spermatozoa.
CONCLUSIONS: The proteomic analysis of semen samples in SGCT pa-

tients before cancer treatment indicate the downregulation of essential proteins
involved in spermatogenesis, spermiogenesis, acrosome reaction, sperm-oocyte
binding and sperm motility function. This partly explains the poor sperm qual-
ity observed in these patients even prior to the initiation of cancer therapy.

MALE REPRODUCTION AND UROLOGY: RESEARCH
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MAJOR ALTERATIONS IN UBIQUITINATION SPER-
MATOZOAL PROTEINS IN PATIENTS WITH HODG-
KIN’S DISEASE UNDERGOING SPERM BANKING
PRIOR TO CANCER THERAPY. A. Agarwal,a

P. N. Pushparaj,b G. Ahmad,c,d,e M. Abu-Elmagd,b M. Assidi,b

M. Panner Selvam,a B. B. Willard,f E. S. Sabanegh,a R. Sharma.a aUrology,
Cleveland Clinic, Cleveland, OH; bCenter of Excellence in Genomic Medi-
cine Research, Jeddah, Saudi Arabia; cAmerican Center for Reproductive
Medicine, Cleveland Clinic, Cleveland, OH; dCollege of Medicine, Prince
Sattam Bin Abdulaziz University, Riyadh, Saudi Arabia; ePhysiology, Uni-
versity of Health Sciences, Lahore, Pakistan; fProteomics Core, Cleveland
Clinic, Cleveland, OH.

OBJECTIVE: Hodgkin’s disease (HD) affects more than 45% of males of
reproductive age. Sperm banking is offered for preserving fertility potential
prior to cancer treatment. Reduced male fertility often appears even before
the start of their treatment. There are no reports on the underlying molecular
alterations at the proteomic level to elucidate the underlying pathophysiology
of the disease. We therefore identified the disease related functions of sper-
matozoa proteins in men affected with Hodgkin’s disease (HD) before cancer
treatment.
DESIGN: Evaluation of DEP proteins in Hodgkin’s disease patients.
MATERIALS AND METHODS: Cryopreserved semen samples (n¼3

pooled and 2 individual samples in each group) from HD patients and fertile
men. Global proteomic analysis was done on LTQ-Orbitrap Elite hybrid MS
system. CID spectra were searched against the human reference sequence
database for proteomic analysis. The relative quantity of these proteins
was determined by comparing spectral counts to identify each protein. Inge-
nuity Pathway Analysis (IPA) was done to identify differentially regulated
canonical pathways, upstream regulators, causal networks, novel networks,
diseases and biofunctions. The statistical significance was calculated using
Fisher’s Exact Test (P<0.05) and the negative log P-value cut-off was fixed
at 2. Comparison analyses were done using DEPs, upregulated and down
regulated proteins to further understand the disease causing novel networks.
RESULTS: Out of 1593 proteins quantified, 134 were differentially ex-

pressed (DEPs) in HD compared with normal control. In the HD group,
we identified the proteins implicated in diseases and disorders such as

TABLE 1. Patient Characteristics predicting induction of spermatogenesis post VR.

Return of Sperm
post-VR

Absence of Sperm
post-VR P Value

Sperm Concentration (million/ml) mean +/-
SD

9.1 +/- 23.1 0.0 NA

Total Motile Count (million/ml) mean +/-SD 4.0 +/-10.2 0.0 NA
Semen Volume(ml) mean +/- SD 3.1 +/- 1.5 2.6 +/- 1.4 0.05
Pre-op Testosterone mean +/- SD 439.4 +/- 193.3 377.89 +/- 147.0 0.05
Pre-op FSH mean +/- SD 14.5 +/- 11.0 20 +/-12.3 0.01
Unilateral VR (No.) 22/57 22/72 0.36
Bilateral VR (No.) 35/57 50/72 0.36
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cancer (�110), organismal injury and abnormalities (�111), reproductive
system disease (�63), and inflammatory diseases (�34). The molecular
and cellular functions such as protein degradation and protein synthesis
were significantly impaired in the spermatozoa of men with HD. Proteins
such as 26S proteosome regulatory subunits (PSMD 3, PSMD4, PSMD6,
PSMD13) and Heat shock proteins - HSPH1, HSP90B1 and DNAJB11
implicated in the protein ubiquitination pathway were downregulated in
HD group.

CONCLUSIONS: We have identified ubiquitination pathway related pro-
teasome complex (PSMDs) and family of heat shock proteins in spermatozoa
that are downregulated in men with HD. Compromised ability of spermato-
zoa to undergo capacitation, sperm-egg binding and ability to fertilize the
oocyte may explain the poor sperm quality observed in men with HD even
prior to start of cancer treatment.
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HIGH LEVEL OF DISCORDANCE IN ASSESSMENT
OF TESTICULAR HISTOPATHOLOGY IN MALE
INFERTILITY. R. Flannigan,a F. Khani,b B. D. Robinson,c

A. Bolyakov,b A. Mielnik,d D. Paduch.e aUrology, Weill Cornell
Medicine, NewYork, NY; bWeill Cornell Medicine, NewYork, NY; cPathology,
Weill Cornell Medicine, New York, NY; dUrology, Weill Cornell Medical Col-
lege, New York, NY; eDept of Urology, Weill Cornell Medical College, New
York, NY.

OBJECTIVE: To evaluate the concordance of histopathological diagnosis
(phenotype) from men with impaired spermatogenesis as assessed indepen-
dently by 2 genitourinary (GU) pathologists.

DESIGN: Prospective, blinded study, evaluating the concordance in histo-
pathologic diagnosis of testis tissue from men with impaired spermatogen-
esis as a classifier of large scale RNAseq data analysis.

MATERIALS AND METHODS: Patients presenting with a clinical diag-
nosis of NOA underwent testicular biopsies, performed at the time of surgical
sperm retrieval. Tissues were divided into two parts: one for RNA extraction
and the other was formalin fixed, paraffin embedded, sectioned with a 5um
microtome and mounted. Haematoxylin and Eosin stain was applied and his-
tology was performed by 2 fellowship trained GU pathologists, at a tertiary
institution, in a blinded fashion. Statistical analyses were performed using
coefficient of variance (R2) and Chi2 tests. Each pathologist was used as
gold standard independently.

RESULTS: Histopathologic evaluation of 59 patients with NOAwere re-
viewed by 2 GU pathologists. SCO and HS were the most concordant diag-
noses between the pathologists, with a mean disagreement of 10% and 11%
respectively (Table 1). However, the largest discordance was among men
with maturation arrest. eMA and lMA had a mean disagreement of 37%
and 58% respectively (Table 1). R2 was calculated to be 0.65 indicating
low concordance among diagnoses, and Chi2 was statistically significant p
< 0.001.

CONCLUSIONS: The findings of this study demonstrate significant
discordance among histopathologic diagnosis of NOA patients despite
analysis by expert, fellowship trained GU pathologists. These observa-
tions have significant implications to both clinical decision making among
male reproductive specialists as well as translational research of NOA. Ef-
forts are required to refine the techniques and practice for phenotypic
classification of NOA men. The effects of pathological misclassification
of testis histology on RNAseq clustering will be reported in a separate ab-
stract.

Supported by: This work was supported by NIH grants P50HD076210
(Project II and outreach core) with additional funds from Howard and Irena
Laks Foundation and Robert Dow Foundation; RF is supported by Urology
Care Foundation Scholar Award Program New York Section.
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LARGE SCALE MIRNA AND PIRNA SEQUENCING
ANALYSIS OF TESTIS BIOPSIES FROM FERTILE AN
INFERTILE MEN REVEALS DIFFERENCES BE-
TWEEN MIRNA AND PIRNA EXPRESSION DURING
SPERMATOGENESIS CYCLE. R. Flannigan,a A. Mielnik,b

A. Bolyakov,a F. Khani,c B. D. Robinson,c P. N. Schlegel,b

D. A. Paduch.d aUrology, Weill Cornell Medicine, New York, NY; bUrology,

Weill Cornell Medical College, New York, NY; cPathology, Weill Cornell
Medicine, New York, NY; dWeill Cornell Medical College, New York, NY.

OBJECTIVE: In this largest-to-date, single center, exploratory study,
we aimed to identify expression patterns of microRNAs (miRNAs)
and Piwi-interacting RNAs (piRNAs) in testis biopsies from men with
both normal and impaired spermatogenesis, to determine if piRNA
and miRNA expression can be mapped to specific stages of spermato-
genesis cycle.
DESIGN: These experiments were performed on prospectively collected

testis tissue from men with non-obstructive azoospermia (NOA). Small
RNAsequencing and QRTPCR were performed and analyzed.
MATERIALS AND METHODS: RNA was extracted from testis bi-

opsies from 10 normal men (NL), 11 Sertoli cell only (SCO), 11 early
maturation arrest (EMA), 10 hypospermatogenesis (HS), and 5 late matu-
ration arrest (LMA). Sertoli cells and Leydig cells were isolated from 3
normal testes. Small RNAseq was performed using Illumina platform &
aligned to the transcriptome using Bowtie. DESeq2 was used to identify
differential RNA expression. FDR¼0.01and greater than 2-fold difference
was considered significant. JMP Genomics and Chipster were used to
perform PCA and pathway analysis. ANOVAwas used to compare groups.
MiRNA expression in Sertoli and Leydig cells were measured using
QRTPCR.
RESULTS: More miRNA reads were mapped in SCO (37.1%) than in

NLs (16.2%) (p¼0.001) but a greater number of piRNAs were observed
in NL (18%) than SCO (9%) (p¼0.0001). A strong negative correlation ex-
isted between miRNA and piRNA expression among all samples R¼-0.72,
p¼0.0001. Mean ratio of miRNA/piRNAs was 1 (SE¼0.34) for NL, 4.9
(SE¼0.36) for SCO, and 3.34 (SE¼0.36) for EMA (p¼0.0001). These find-
ings indicate that more piRNAs are expressed in sperm, spermatids, and
possibly late spermatocytes, whereas miRNA expression is higher in early
spermatogonia and spermatocytes. 113 miRNAs were less expressed in
SCO than NLs. Hsa-miR-449b-3p/5p and -449a were not detected among
SCOs, and hsa-miR-34c-3p/5p and -34b-3p were less expressed in SCO
compared to NLs. Only hsa-miR-4485-3p and hsa-miR-656-3p demon-
strated greater expression in SCO than NLs. Mir-656-3p expression is
limited to Sertoli cells. Both miR202-5p and miR509-3-5p demonstrate
910 and 247-fold greater expression among Sertoli cells compared to Ley-
dig cells (p¼0.0001).
CONCLUSIONS: MiRNA expression is more dominant during early

stages of spermatogenesis and piRNAs are more abundant in sperm and sper-
matids. Compared to NLs, the abundance of miRNAs in SCO, suggests that
miRNAs play significant regulatory role in Sertoli cells and spermatogonia.
Supported by: NIH grant P50HD076210 (Project II and outreach core);

Howard & Irena Laks Foundation and Robert Dow Foundation; RF is sup-
ported by Urology Care Foundation Scholar Award Program New York
Section.
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ALTERATIONS IN SPERM DNA METHYLATION PAT-
TERNS ARE ASSOCIATED WITH SEMEN PARAME-
TERS IN SUBFERTILE MALES. M. M. Laqqan,
Y. Alkhaled, M. Hammadeh. Obstetrics & Gynecology, Saar-
land University, Homburg, Germany.

OBJECTIVE: To determine whether sperm DNA methylation at CpG di-
nucleotides is different in males suffering from a reduction in fecundity
compared to proven fertile males, and to assess the relationship between al-
terations in sperm DNA methylation levels and semen parameters.
DESIGN: A total of 106 semen samples were collected (69 subfertile

males as cases and 37 proven fertile males as a control), during the period
between August 2016 to November 2016.
MATERIALS AND METHODS: As a screening study, 30 semen sam-

ples were subjected to 450K BeadChip arrays to evaluate the variation
in DNA methylation levels between case and control groups. Then three
CpG sites have the highest difference in the methylation level
(cg23081194, cg25750688, and cg04807108) were selected to validate
on 76 semen samples using deep bisulfite sequencing (22 controls, and
54 cases).
RESULTS: The result of screening study revealed that 17 CpG have

significantly and consistently different in the DNA methylation levels be-
tween cases and controls group. Only 10 of those (DNA methylation

e312 ASRM Abstracts Vol. 108, No. 3, Supplement, September 2017



difference between 20.17% and 83.57%) do not overlap common anno-
tated SNPs. Six sites were found to be directly linked with the following
genes UBE2G2, PRICKLE2, ALS2CR12, PTGIR, ALDH3B2, ADAMTS14,
and 4 CpGs were located in intergenic DNAseI clusters. While, the result
of validation study showed a variation in methylation levels in more than
one CpG: the DNA methylation levels in CpG1, CpG2, and CpG3 at the
‘‘cg23081194’’ UBE2G2 gene-related amplicon showed high significant
differences in the case group compared to the control group (p < 0.001,
p < 0.009, and p < 0.007, respectively). Moreover, seven CpGs out of
fifteen CpGs tested within the cg04807108 site-related amplicon (CpG3,
CpG6, CpG8, CpG11, CpG13, CpG14, and CpG15) were significantly
different (p < 0.005, p < 0.019, p < 0.024, p < 0.007, p < 0.006, p <
0.007, and p < 0.009, respectively) in the case group compared to the
control group. In addition, a significant positive correlation was found be-
tween the methylation levels at CpG1 and CpG2, related to the
cg25750688 site amplicon, and percentage of normal form sperm (p <
0.003, p < 0.004, respectively). Moreover, a significant positive correla-
tion was found between the mean methylation levels at CpG1 of the
UBE2G2 gene-related amplicon and percentage of normal form sperm
(p < 0.001).

CONCLUSIONS: The present study clarified a difference in the methyl-
ation levels of sperm DNA obtained from a case group compared to a control
group. Moreover, an association between the variation in methylation levels
at different CpGs and semen parameters in cases was found.

Supported by: Department of Obstetrics & Gynecology, University of
Saarland
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RITALIN A DRUG TO TREAT ATTENTION DEFICIT
HYPERACTIVITY DISORDER STIMULATES HUMAN
SPERM MOTILITY AND MAINTAINS VITALITY IN
VITRO. A. Harlev,a R. Henkel,b A. Agarwal.c aFertility
and IVF Unit, Soroka Medical Center, Soroka Medical Center, Ben-Gurion
University, Beer Sheva, Israel; bDepartment of Medical Bioscience, Univer-
sity of the Western Cape, Bellville, South Africa; cAmerican Center for
Reproductive Medicine, Cleveland Clinic, Cleveland, OH.

OBJECTIVE: To evaluate the in vitro effect of Methylphenidate (MPH)
commonly known as Ritalin on human sperm parameters and oxidative
stress.

DESIGN: An in vitro concentration and time course study.
MATERIALS ANDMETHODS: Semen samples (n¼13) from healthy

donors were analyzed with initial semen analysis according to WHO
(2010). Density gradient centrifugation was performed to isolate
motile sperm. In accordance to previously reported plasma concentra-
tion of 10 ng/mL during treatment with MPH, each sample was incu-
bated for 0, 60, 150, 240 and 300 minutes with different
concentrations (1, 10, 100 and 1000 ng/mL) of Ritalinic acid (RA),
the major metabolite of MPH, and compared to a control. Incubation
was based on the half-life of RA in plasma (150 minutes). Sperm vi-
tality and motility were assessed manually while motion kinetic pa-
rameters (curvilinear velocity: VCL; amplitude of lateral head
displacement: ALH; linearity: LIN) were recorded by computer aided
semen analysis (CASA). In addition, the oxidation reduction potential
(ORP) was determined using MiOXSYS Analyzer. Paired samples t-
test, Wilcoxon test and Kruskal-Wallis test with Jonckheere-Terpstra
trend test were employed based on the distribution. A p-value of
<0.05 was considered significant.

RESULTS: RA at any concentration significantly increased spermmotility
starting at 60 minutes in a time-dependent manner with a maximum after 240
minutes. VCL, ALH and LIN were not affected. For sperm vitality, supple-
mentation with RA significantly maintained sperm survival, while untreated
sperm gradually died. This increase was maintained with rising concentra-
tions of up to 1000 ng/ml. ORP was increased after 240 minutes of exposure
at all RA concentrations.

CONCLUSIONS: MPH increases sperm motility at any concentration
tested. Even the lowest concentration (1 ng/mL) which is significantly
lower than the reported blood plasma level (10 ng/mL) exerted a signifi-
cant stimulatory effect. This compound has no toxic effect on sperm
motility even at a concentration of 1000 ng/mL. Moreover, treated sperm
showed better survival rates than the controls. We propose that MPH
could be used to improve sperm quality in asthenozoospermic patients un-

dergoing assisted reproductive procedures. However, further investiga-
tions are required to evaluate the effect of MPH on other sperm
parameters such as acrosome reaction, DNA fragmentation or membrane
integrity.
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SUBCUTANEOUS LEYDIG STEM CELL AUTOGRAFT
IN HUMAN: A NOVEL APPROACH TO INCREASE
SERUM TESTOSTERONE. H. Arora,a J. Hare,b

R. Ramasamy.c aUrology, University of Miami, Miami, FL;
bMiami, FL; cUniversity of Miami, Miami, FL.

OBJECTIVE: Impaired testosterone production as a result of Leydig cell
loss or dysfunction can occur in men with testicular failure. Testis failure is
typically seen in men with Klinefelter syndrome and in men undergoing
high dose chemotherapy or hematopoietic stem cell transplant. Currently,
these patients are offered long-term testosterone supplementation that can
cause infertility. We evaluated an approach for isolation and differentiation
of Leydig stem cells from men with infertility that underwent testis bi-
opsies.
DESIGN: Leydig stem cells were harvested from human testis biopsies.

Adult Leydig cells presence was confirmed using Immunofluorescence (IF)
and Flow cytometry for 3BHSD, PDGFRA, SOX9, and alphaSMA expres-
sion.
MATERIALS AND METHODS: A total of 6 men with testicular failure

underwent testis biopsies for sperm retrieval. Using an IRB approved pro-
tocol, about 10mg of testicular tissue from each of these men were pro-
cessed for Leydig stem cell isolation and culture. Leydig stem cells and
Sertoli cells were analyzed by immunofluorescence (IF) and quantitative
real time PCR (qPCR) for PDGFR-a and Sox-9 respectively. After stimula-
tion by Luteinizing hormone (LH), we compared the levels of 3bHSD
mRNAs (involved in testosterone production) using qPCR, and testosterone
production in the media using radioimmunoassay from the adult Leydig
cells.
RESULTS: We successfully isolated and cultured Leydig stem cells

from all 6 men with testicular failure who underwent testis biopsies. Ley-
dig stem cells were maintained in the media without LH for up to 30 days.
We conducted a minimum of five independent isolations within 30 days.
We were able to culture up to 3 X 106 million cells / biopsy in 14 days. Of
the cells cultured, up to 70% of the cells were Leydig stem cells and 10%
of them were Sertoli-cell in origin on day 14. IF and qPCR data showed as
the majority of cell population was undifferentiated, the expression of
PDGFR-a was high. Upon stimulation by LH, the expression of 3bHSD
was induced and that of PDGFR-a was reduced at both RNA as well as
at protein levels.
CONCLUSIONS: Our results indicate that Leydig stem cells can be

isolated and cultured from men with testicular failure. Leydig stem
cells can be differentiated with LH and the adult Leydig cells can
be functional. These results suggest that Leydig stem cell therapy
can be used to increase serum testosterone without affecting fertility
outcomes.
References:
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CRYPTOZOOSPERMIA. T. Bakare,a R. Abou Ghayda,a

N. Abhyankar,a O. Shoshany,b C. Niederberger.c aUrology,
University of Illinois, Chicago, IL; bUrology, Tel-Aviv Univer-
sity, Tel-Aviv, Israel; cUniversity of Illinois at Chicago,
Chicago, IL.

OBJECTIVE: We aim to report our experience with management and
outcome of cryptozoospermic men.
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: 28 men who were diagnosed with cryp-

tozoospermia from 2008-2016 were included in our study. The same repro-
ductive endocrinology group treated all couples, and semen analysis were
performed at the same andrology labs. Cryptozoospermia was diagnosed
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on semen analysis only reporting sperm after centrifugation. Two to four
cryopreservation attempts were recommended to all patients. Patients unable
to cryopreserve sperm underwent microsurgical testicular sperm extraction
(mTESE). Cryopreserved sperm obtained from ejaculate or mTESE where
used in in-vitro-fertilization intracytoplasmic sperm injection (IVF-ICSI)
per couples desires. Statistical analysis was performed using were the fisher
exact test.

RESULTS: Twenty-one (75%) men successfully cryopreserved ejacu-
lated sperm. Seven men (25%) were unable to cryopreserve ejaculated
sperm and underwent mTESE. Median age for all men was 35.5 (29-
51). 85.7% of men who underwent mTESE had a successful extraction
with sperm. 1 patient who underwent mTESE was found to have sertoli
cell only syndrome and unable to cryopreserve sperm. The couple used
donor sperm at time of IVF. Amongst the men who successfully cryopre-
served ejaculated sperm, 1 (4.8%) underwent a mTESE after cryopre-
served sperm used in IVF-ICSI resulted in no viable pregnancy. He was
unable to cryopreserve after that and elected to proceed with mTESE.
28.6% of patients who underwent mTESE had live births using their
sperm, however none of the patients who successfully cryopreserved
ejaculated sperm had no live births with paternal sperm. There were no
significant female factors other than advanced maternal age (>35) in 3
(42.9%) of women in the mTESE group and 8 (38.1%) of women in
the ejaculated sperm group.

CONCLUSIONS: Management of cryptoozospermic men can be chal-
lenging. In our study, men using cryopreserved ejaculated sperm had no
live births compared to 28.6% of men who underwent mTESE (p¼
0.0556). This raises the question of sperm integrity in these patients. It is
difficult, if not impossible to assess DNA integrity on these patients due to
the small amount of sperm obtained. Our experiencewith managing these pa-
tients highlights a potential need for embracing early surgical intervention
and honest discussion, including possible donor sperm assuming maternal
factors are not present.

Parameters
Ejaculated
sperm mTESE

n 21 7
Median Age 36 (29-46) 33 (29-51)
Median Partner age 32 (23-44) 32 (29-46)
Successful

cryopreservation
of sperm

75% 85.7%

Live birth rate 0% 28.6% 0.0556

References:
1. WHO laboratory manual for the examination and processing of human

semen - 5th ed. 2010.

P-545 Wednesday, November 1, 2017

IMPACT OF DNA METHYLATION IN FERTILE AND
SUBFERTILE PATIENTS ON SPERM PARAMETERS
AND FERTILIZATION RATE. Y. A. Alkhaled,
M. M. Laqqan, M. Hammadeh. Obstetrics & Gynecology,
IVF Lab, Saarland University, Homburg, Germany.

OBJECTIVE: To determine the correlation between changes in sperm
DNA methylation levels and sperm parameters and their influence on fertil-
ization rate.

DESIGN: A cohort study. A total of 82 human semen samples were
collected during the period between March 2016 and September 2016. Sam-
ples were obtained from sub-fertile (as a case group), and from fertile males
(as a control group).

MATERIALSANDMETHODS: As a pilot study, twenty samples (10 case
and 10 controls) were subjected to Infinium 450K BeadChip arrays, to iden-
tify genomic regions that differences in sperm DNA methylation patterns in
subfertile compared to fertile males who have idiopathic infertility and un-
derwent intracytoplasmic sperm injection (ICSI). Then tow CpGs were vali-
dated by local deep bisulfite sequencing on 82 sperm samples (n ¼ 44
subfertile) and (n ¼ 38 fertile).

RESULTS: According to the results of pilot study 15 CpGs have been
significantly different in the sperm DNA methylation levels between cases
compared to controls group. Only 9 CpGs do not have overlap common

annotated SNPs. The results of the validation study for the two CpG
(cg19779893, cg19406113) found that a significant variation in the
methylation level at 2 CpG (CpG2, CpG3) out of 3 CpGs related to
cg19779893 site amplicon (P % 0.03, P % 0.01, respectively) in cases
compared to controls. Moreover, Six CpGs from eleven CpG3, CpG5,
CpG6*, CpG8, CpG9, and CpG10 related to cg19406113 site amplicon
(P % 0.009, P % 0.03, P % 0.02, P % 0.03, P % 0.007, and P %
0.02 respectively) showed significant difference in sperm DNA methyl-
ation between cases and controls group. Furthermore, significantly
decreased was showed in the sperm concentration, motility, morphology,
vitality, viability, and fertilization rate (P % 0.04, P % 0.02, P % 0.04, P
% 0.003, P % 0.03, and P % 0.04 respectively) in the case compared to
control groups.
CONCLUSIONS: The present study found two CpG altered in sperm

DNA methylation levels. In addition, a strong association between changes
in sperm DNA methylation levels in these CpG sites and sperm parameters.
Supported by:University of Saarland, Department of Obstetrics and Gyne-

cology, University of Saarland
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ADVERSE EFFECTS OF PROLONGED USE OF PAUSI-
NYSTALIA YOHIMBE ON SPERM AND REPRODUC-
TIVE ORGANS IN RATS. L. C. Ajonuma,a

S. A. Bamiro,a S. L. Makanjuola.b aDepartment of Physiology,
Lagos State University College of Medicine, Ikeja, Lagos, Nigeria; bDepart-
ment of Pharmacology, Lagos State University College of Medicine, Ikeja,
Lagos, Nigeria.

OBJECTIVE: Pausinystalia yohimbe (P. yohimbe) was first discovered
and used by tribes in West Africa, where it grows wild mostly in the
Atlantic evergreen forest throughout West Africa from South-east Nigeria
to Congo. P. yohimbe bark extract is commonly used as an aphrodisiac
among men and for the treatment of erectile dysfunctions. More recently,
due to infertility more men have resorted to using P. yohimbe to improve
chances of having baby. However, there are no studies on the effects of P.
yohimbe on sperm motility and movement characteristics. This study
examined its effects on reproductive organs, sperm production and
motility in rats.
DESIGN: Basic animal research in a university teaching hospital

setting
MATERIALS AND METHODS: Fifteen male Sprague Dawley (SD)

rats were divided into 3 groups of 5 rats. Group A was the control while
groups B and C served as the test groups. Group A received 0.5ml of
normal saline daily while groups B and C received orally 150mg/kg
and 300mg/kg body weights of aqueous extracts of P. yohimbe respec-
tively for 4 weeks. Serum samples obtained from the rats were assayed
for reproductive hormones (Testosterone, Follicle Stimulating Hormone
(FSH), Luteinizing Hormone (LH) and Estradiol (E2)). Testes, Seminal
Vesicles and the Prostates were removed for histology, while sperm count,
motility and vitality were done using sperm from the caudal epididymis
and vas deference.
RESULTS: Mean percentage change in body weights of groups B and

C were significant when compared to control group A. There was signif-
icant reduction in sperm motility and concentration in the test groups,
but none in sperm vitality. Serum hormonal levels of Testosterone,
FSH, LH and E2 were not significantly different from the control. How-
ever, there was a significant reduction in testosterone / E2 ratio in the
test groups. Degenerative changes were observed in the testes, prostate
and seminal vesicles.
CONCLUSIONS: Prolonged use of P.yohimbe adversely affects the testes,

male accessory glands, sperm concentration and motility. This may lead to
reduced reproductive functions and male infertility.
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SCREENING FOR GERM CELLS IN SURGICAL
SPECIMEN THAT FAIL TO YIELD SPERMATO-
ZOA. C. O’Neill, M. Irani, A. Parrella, Z. Rosenwaks,
G. D. Palermo. Reproductive Medicine, Weill Cornell Medi-
cine, New York, NY.

OBJECTIVE: To identify the presence of germ cell (GC) maturational
stages of non-obstructive azoospermic (NOA) patients where no
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spermatozoa were identified in their testicular sperm extraction (TESE)
specimens.

DESIGN: TESE samples were collected from 12 men (10 OA, 2 NOA)
from August 2016 to May 2017. Each cell type was characterized using
immunofluorescence (IF). IF intensity and cell localization (nucleus vs
cytoplasm) of the stained protein in addition to cell diameter and state
of the nucleus was used to identify GC. Gene expression was investi-
gated.

MATERIALS AND METHODS: TESE specimen from men aged 42.8
� 11 years old were smeared on slides and air dried. The slides were
stained for spermatogenesis stage-specific markers using antibodies to
DAZL (all germ cells), SYCP3 (spermatocytes), and the lectin peanut
agglutinin (PNA; acrosomal membrane). TESE samples in which sper-
matozoa were identified were considered positive controls for the
markers. Once validated, these markers were used to identify GC pres-
ence in NOA samples with failed TESE. Differences in IF and cell den-
sity were compared. Epigenetic assay was carried out by next generation
sequencing (NGS).

RESULTS: To validate our assay, we evaluated 10 TESE samples (9 OA
and 1 NOA) with successful sperm extraction yielded an average of
1.9�2x106/mL spermatozoa with 3�2% motility. A positive staining for
DAZL signified the presence of immature GC. While spermatogonial cells
stained positive for DAZL in the nucleus, the more advanced stages (sper-
matocytes and spermatids) displayed the DAZL marker only in the cyto-
plasm (69%). Nuclear characteristics, nuclear-cytoplasmic ratio, cell
diameter and SYCP3 positivity helped to identify spermatocytes at the
pachytene stage with an average of 10% in all control specimen examined.
In addition, staining for the acrosome in late spermatids and spermatozoa
yielded 33% positive cells. RNA-seq for gene expression confirmed the
maturational stages.

In 5 couples undergoing TESE and ICSI, an extensive search by
several embryologists of 48-64 drops under oil failed to identify any
sperm cells. To address the failed expectation, oocytes were cryopre-
served and we investigated with the above mentioned assay to identify
eventual presence of GC. In two samples, no IF markers were visual-
ized, suggesting either GC aplasia or sertoli-cell-only syndrome. In 1
specimen, count of DAZL positive cells yielded 3%, however with an
irregular nuclear shape, indicating spermatogonial stem cells. In 2
men, we identified approximately 1% positive for DAZL in the nu-
cleus with scant cells positive for DAZL (in the cytoplasm) and
SYCP3.

CONCLUSIONS: Staining for GC and specific maturational stages help to
characterize TESE specimens that fail to yield spermatozoa. While IF assays
are helpful to expeditely screen specimens, RNA-seq would confirm pres-
ence of the scant post-meiotic stages. Profiling testicular tissue that fail to
yield spermatozoa at a TESE attempt may be invaluable for diagnostic and
patient counseling purposes.
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WHOLE-EXOME SEQUENCING IDENTIFIES NOVEL
HETEROZYGOUS MUTATION IN RAF1 IN FAMILY
WITH CRYPTORCHIDISM AND NEONATAL TESTIC-
ULAR TORSION. T. P. Kohn,a D. M. Lopategui,b

A. J. Griswold,c R. Ramasamy.b aBaylor College of Medicine, Houston,
TX; bUniversity ofMiami,Miami, FL; cJohn P. Hussman Institute for Human
Genomics, University of Miami, Miami, FL.

OBJECTIVE: To investigate the genetic cause of neonatal bilateral testic-
ular torsion in two siblings and paternal cryptorchidism in an American fam-
ily without history of consanguinity.

DESIGN: Homozygosity mapping followed by targeted exon/whole-
exome sequencing to identify genetic variations.

MATERIALS AND METHODS: We sequenced the exomes of two
brothers with neonatal bilateral testicular torsion and their father with a his-
tory of cryptorchidism. All variants passing filter criteria were validated with
confirming absence in the control population. DNA was isolated from the
blood samples using the commercial kit QIAamp bloodMaxi. WES was per-
formed with the Agilent SureSelect xt 60 mb v6 and Illumina Hiseq PE 100
technologies.

RESULTS: A novel non-synonymous heterozygous mutation in RAF
proto-oncogene serine/threonine-protein kinase (RAF1) was identified

in a non-consanguineous family. This mutation in exon 7 (chr3:
12645786 G>C) of RAF1 is likely a disease-causing mutation as it is
predicted to be damaging, is a novel variant, and is found in the two
brothers with neonatal testicular torsion as well as in the father with
cryptorchidism. The mutation is not found in the single nucleotide poly-
morphism (SNP) database, the 1000 Genomes Project, ExACT or
esp6500. Other reported mutations in this gene are associated with
Noonan Syndrome, in which 60-77% of males have bilaterally unde-
scended testis. Additionally, several case reports have reported testicle
torsion in boys with Noonan syndrome. One proposed mechanism of
testicular torsion is abnormal testis descent during development. We hy-
pothesize that variable penetrance of this gene accounts for the paternal
cryptorchidism as well as the neonatal testicular torsion seen in the two
brothers.
CONCLUSIONS: Using WES, we identified a novel heterozygous

mutation in RAF1 as a likely disease-causing variant in an American
family diagnosed with neonatal testicular torsion and cryptorchidism.
Our data reinforce the clinical role of WES in the molecular diag-
nosis of highly heterogeneous genetic diseases which conventional ge-
netic approaches have previously failed to conclude a molecular
diagnosis.
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ELECTROMAGNETIC FIELD RADIATION LEAD TO
ALTERATION OF BLOOD-TESTIS BARRIER REGU-
LATING PROTEIN LEVELS IN THE RAT
TESTIS. N. Gungor-Ordueri,a H. Er,b C. Celik-Ozenci,c

E. Erdem,d S. Ozen.e aMedicine Faculty, Biruni University, _Istanbul, Turkey;
bBiophysics, Akdeniz University, Antalya, Turkey; cHistology and Embry-
ology, Akdeniz University, Antalya, Turkey; dUrology, Ota-Jinemed Hospi-
tal, _Istanbul, Turkey; eEngeneering Faculty, Akdeniz University, Antalya,
Turkey.

OBJECTIVE: The use of electromagnetic field (EMF) generating ap-
paratuses such as cell phones is increasing, and has caused an interest
in the investigations of its effects on human health. Spermatogenesis
is a process, which is controled by blood-testis barrier (BTB) and its
regulatory proteins between the adjacent Sertoli cells in the seminiferi-
ous tubules.
DESIGN: We analyzed proteins in preparations from the whole testis

in the adult male Sprague-Dawley rats that were exposed to 900 MHz
and 2150 Mhz EMF radiation for 2 h/day for 1 week and 10 weeks,
simulating a range of possible human cell phone use. Blood testis barrier
(BTB), which have an essential role for maintaining the spermatogone-
sis, is founded between two adjacent Sertoli cells. In this study we
aimed to understand the relationship between the BTB and the radiation
effects to the spermatogenesis by determining the BTB regulating pro-
teins localizations.
MATERIALS AND METHODS: Subjects were sacrificed immediately

after the end of the experiment and testes lysates were prepared for the confir-
mation N-cadherin levels in the different groups by immunoblotting and
analyzed by Image J. N-cadherin, occludin, ezrin and fascin were identified
by immunohistochemistry. The expression levels of the BTB regulating pro-
teins were anlyzed by their expression levels at the BTB side of the semini-
ferious tubules at 900 and 2150 MHz radiation. We also scored the tubules at
stage VIII by apoptosis.
RESULTS: We examined that the seminiferous tubule epithelia were

disorganized after the 900 and 2150 MHz radiation. Apoptosis index was
%40 and %55 in 900 and 2150 MHz, respectively. The expression levels
of N-cadherin decreased in the 2150 MHz radiation groups at the BTB
side. Protein levels of occludin didn’t change, however ezrin and fascin pro-
teins decreased and dislocalized at the BTB sides under both 900 and 2150
MHz radiation.
CONCLUSIONS: These results demonstrate significant effects of radio

frequency modulated EMFs exposure on blood testis barrier, particularly
in protein species in the rodent testis, and suggest that a 1 week and 10 weeks
exposure to EMF radiation were maintain the stress in testicular tissue. Thus,
BTBmay not get back to its first physiological location because of the disori-
entation of the regulating proteins of BTB, which disturb the spermatogen-
esis process.
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RELATIONSHIP BETWEEN SEMINAL OXIDATION
REDUCTION POTENTIAL AND SPERM DNA
FRAGMENTATION IN INFERTILE MEN. A. Agarwal,a

M. M. Arafa,b H. Elbardisi,b A. Majzoub,b S. S. Alsaid.b
aUrology, Cleveland Clinic, Cleveland, OH; bUrology, Hamad Medical Cor-
poration, Doha, Qatar.

OBJECTIVE: Oxidation reduction potential (ORP) is a new tool to mea-
sure oxidative stress (OS) and has been shown to serve as an accurate predic-
tor of poor semen quality in infertile men. Recent studies have shown that
ORP test is a simple, quick, inexpensive and reproducible test of OS status
in semen. Assessment of sperm DNA fragmentation (SDF) has been shown
recently to correlate with fertility outcome in spontaneous pregnancy and as-
sisted reproduction. OS is known as a major cause of SDF. We therefore, set
out to investigate the relationship between the ORP and SDF in patients with
male infertility.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: Study included 309 infertile patients

(Group 1) and 47 normal fertile donors (controls; Group 2) between Jan to
Jun 2016 at a tertiary medical center. Patients with azoospermia, leukocyto-
spermia, history of smoking, sexually transmitted diseases or those receiving
antioxidants were excluded. Data on medical history, physical examination,
semen analysis, ORP and SDF testing was collected.

RESULTS: The mean age of all subjects was 35.6 � 7.85; and there were
no differences between the two groups. Patients had significantly higher ORP
(2.74� 3.92 vs. 1.26� 1.12 mV/106 sperm/mL; P<0.001) and SDF (27.6�
17.8% vs. 15.68 � 6.31%, P<0.001) than controls. ORP levels correlated
significantly with SDF in all subjects (r ¼ 0.256; P<0.001) and in patients
group (r ¼ 0.222; P<0.001).

CONCLUSIONS: Correlation of ORP levels with SDF confirms the causal
relationship between OS and SDF. ORP could be used as a surrogate marker
for SDF in clinics which lack access to highly complex sperm function
testing due to the expense or need for highly trained laboratory personnel.

References:
1. Agarwal A, Wang SM. Clinical Relevance of Oxidation-Reduction Poten-

tial in the Evaluation of Male Infertility. Urology, 2017 (Ahead of print).
2. Agarwal A, Majzoub A, Esteves SC, Ko E, Ramasamy R, Zini A. Clin-

ical utility of sperm DNA fragmentation testing: practice recommen-
dations based on clinical scenarios. Transl Androl Urol. 2016
Dec;5(6):935-950.
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OXIDATION REDUCTION POTENTIAL IS A SUR-
ROGATE MARKER OF POOR SPERM QUA-
LITY. A. Agarwal,a S. Wang,a S. Gupta,a R. Sharma,a

E. S. Sabanegh.b aAmerican Center for Reproductive Medicine,
Cleveland Clinic, Cleveland, OH; bUrology, Cleveland Clinic, Cleveland,
OH.

OBJECTIVE: Oxidative stress (OS) plays a key role in the pathophysi-
ology of male infertility in up to 40%-80% of cases. Semen analysis provides
limited information on the fertility status of an infertile man. Furthermore, it
is a poor predictor of sperm quality due to its high intra- and inter-assay vari-
ability. Novel markers such as oxidation reduction potential (ORP) have been
developed as an adjunct to the routine semen analysis in male infertility eval-
uation. We performed a study to determine the relationship between ORP, a
marker of OS, and abnormal sperm quality.

DESIGN: Measurement of ORP in infertile men.
MATERIALS ANDMETHODS: 194 infertile men were included. Semen

analyses were performed followed by ORP measurements using the
MiOXSYS analyzer. Semen samples were categorized into oligozoospermia
(concentration<15x106/mL), asthenozoospermia (total motility< 40%) and
teratozoospermia (normal morphological form< 4%) based on the WHO 5th

edition guideline. Patients with and without these abnormalities were
compared using the Wilcoxon rank sum test. Receiver operating character-
istic (ROC) analysis was used to estimate optimal ORP cutoffs for identifying
abnormalities.

RESULTS: The results of ORP levels in different category are summarized
in Table 1. ORP levels were found to be significantly elevated in all abnormal
sperm parameter groups. ORP at a cut off value of 1.57 (mV/106 sperm) was

able to detect at least 1 abnormal sperm parameter (70.4% sensitivity, 88.1 %
specificity and 95.5% positive predictive value).
CONCLUSIONS: ORP levels can accurately predict semen samples with

poor sperm quality in infertile men. The inclusion of ORP along with routine
semen analysis for male infertility evaluation will offer clinicians a more reli-
able method to assess sperm quality.

Table 1. ORP values in groups of patients with abnormal sperm parameters

ORP value in abnormal
sperm parameter

ORP value in
normal sperm
parameter P-value

11.55 (4.80, 31.34)
(n¼92,
oligozoospermia)

0.94 (0.43, 1.56)
(n¼102, normal
concentration)

<0.001

6.91 (1.58, 20.08)
(n¼102,
asthenozoospermia)

1.27 (0.44, 2.76)
(n¼91, normal
motility)

<0.001

2.42 (1.06, 10.28)
(n¼95,
teratozoospermia)

1.20 (0.50, 3.81)
(n¼79, normal
morphology)

¼0.003

3.76 (1.19, 16.40)
(n¼152, at least
1 abnormal sperm
parameter)

0.74 (0.41, 1.30)
(n¼42, normal
sperm parameters)

<0.001

Values are median (25th, 75th percentile).
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OXIDATION REDUCTION POTENTIAL: A RELIABLE
AND REPRODUCIBLE METHOD. A. Agarwal,a

M. M. Arafa,b R. Chandrakumar,a A. Majzoub,b H. Elbardisi.b
aAmerican Center for Reproductive Medicine, Cleveland Clinic,
Cleveland, OH; bUrology, Hamad Medical Corporation, Doha, Qatar.

OBJECTIVE: Seminal oxidative stress (OS) is well known to affect male
fertility status. The lack of reproducibility in OS measurement has hindered
its clinical use as a quality indicator for semen. Some tests measure single
markers of oxidants or reductants, leading to lack of standardization of re-
sults. Oxidation reduction potential (ORP) can better measure OS as it pro-
vides an overall measure of the activity of both oxidants and reductants. The
goals of this multicenter study was to investigate 1) the reproducibility and
reliability of the ORP measurement as an indicator for sperm quality across
different fertility centers and 2) establish the ORP cutoff value to distinguish
infertile men from healthy controls.
DESIGN:ORPmeasurement in infertile menwith abnormal sperm param-

eters and healthy control in two fertility centers.
MATERIALS ANDMETHODS: Semen analysis and ORPmeasurements

from two andrology laboratories in the USA and Qatar over a period of 12
months was collected. The USA dataset contained 194 patients and 51 fertile
donors, while the Qatar dataset contained 400 patients and 50 fertile donors.
Semen analyses were performed followed by ORP measurements using the
MiOXSYS analyzer. Semen samples with abnormal sperm parameters
were identified based on the WHO 5th edition guidelines. The ORP and
abnormal sperm parameters were compared using Student’s t-test and a P
value of <0.05 was considered significant. The area under the curve for
different diagnostic predictive values of ORP in these groups were calculated
with receiver operating characteristic (ROC) analysis.
RESULTS: In the USA, Qatar, and combined datasets, the infertile group

had significantly lower sperm concentration, total and progressive motility,
and normal morphology as well as higher ORP levels compared to fertile
men (P< 0.05). When comparing data from both centers, the infertile group
showed significant difference between both datasets regarding progressive
motility and morphology (P< 0.001). The percentage of patients with
abnormal semen volume, sperm count, total and progressive motility were
significantly different between the two male infertility centers (P< 0.05).
ORP levels showed no significant difference between both data sets
(P<0.08). ROC analysis indicated that ORP cut-off value of 1.42 mV/106/
mL dataset can accurately differentiate fertile from infertile semen groups.
CONCLUSIONS: The measurements for ORP among infertile men were

consistent between centers in the USA and Qatar and with previous studies
conducted by our group. ORP remains stable even with measurable differ-
ences in other sperm parameters, and it therefore can be used in addition
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to semen analysis to confirm poor semen quality or as a possible independent
diagnostic tool for assessing infertility. Overall, ORP is a reliable method of
measuring OS and can be used by laboratories worldwide as a standard part
of assessing semen quality.
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MULTI-CENTER EVALUATION OF OXIDATION
REDUCTION POTENTIAL ASSAY IN THE INFERTILE
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cine, Cleveland Clinic, Cleveland, OH; bUrology, Hamad Medical Corpora-
tion, Doha, Qatar; cUrology, Dokkyo Medical University, Koshigaya, Japan;
dThe Doctor’s Laboratory, London, United Kingdom; eAmerican Hospital of
Istanbul, Turkey Head of IVF, Istanbul, Turkey; fUrology, Tulane University,
New Orleans, LA; gAndrology, Sohag University, Sohag, Egypt; hUrology,
Bezmialem Vakıf University, Istanbul, Turkey.

OBJECTIVE: Evaluate if oxidation reduction potential (ORP) levels using
the MiOXSYS analyzer could differentiate semen samples that meet the
normal reference range ofWHO criteria from those that do not using samples
from multiple centers.

DESIGN: This study was carried out at 8 different institutions across the
world. The study was approved by the Ethics committee of each partici-
pating institution (Cleveland Clinic, Cleveland, USA; Hamad Medical
Center, Doha, Qatar; Dokkyo University, Osaka, Japan; The Doctor’s Lab-
oratory, London, UK; VKF American Hospital, Istanbul, Turkey; Sohag
University, Sohag, Egypt; Bezmi Alem Vakif University, Istanbul, Turkey;
Assam University, Silchar, India; Tulane Medical Center, New Orleans,
USA) and all subjects consented prior to participation. Patients (n ¼
2010) were grouped into those that had all normal semen parameters (con-
centration, total motility, and morphology) according to WHO 2010 guide-
lines and those who failed to meet one or more criteria.

MATERIALS AND METHODS: Exclusion criteria included azoo-
spermia, presence of STD or chronic disease, use of prescription, OTC med-
ications or antioxidants. Semen parameters were assessed using the WHO
fifth edition guidelines (2010). ORP was measured (mV) using the
MiOXSYS system and normalized to concentration (mV/106 sperm/mL).
For group comparisons, only those samples with a concentration
>0.999x106 sperm/mL were included.

RESULTS: 1804 samples had at least one abnormal sperm parameters ac-
cording to WHO criteria; 206 samples had sperm parameters that fell within
the normal range. ORP results were negatively correlated with sperm concen-
tration (p<0.01), total sperm (p<0.01) progressive motility (p<0.01, total
motility (p<0.01, morphology (p<0.01). The area under the curve (AUC)
was 0.757. An ORP cut-off value of 1.34 mV/106 sperm/mL was able to
differentiate samples with abnormal semen parameters with 58% sensitivity,
85% specificity, with positive predictive value of 96 and a negative predictive
value of 42.

CONCLUSIONS: ORP levels can serve as an adjunct to routine semen
analysis. Abnormal ORP levels will be especially useful in pinpointing the
altered functional status of the sperm in patients with idiopathic male infer-
tility and thereby directing those men to accurate therapeutic management.
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HIGH SEMINAL OXIDATION REDUCTION
POTENTIAL IN CRYOPRESERVED SEMEN FROM
INFERTILEMEN ISAMARKEROFPOORPOST-THAW
SPERM QUALITY. R. Saleh,a,b A. Agarwal,c M. Elsuity.a
aDermatology, Venereology and Andrology, Faculty of Medicine, Sohag Uni-
versity, Sohag, Egypt; bAjyal Hospital, Sohag, Egypt; cUrology,
Cleveland Clinic, Cleveland, OH.

OBJECTIVE: Cryopreservation causes deleterious effects on human sper-
matozoa due to freezing and thawing, leading to decreased cryosurvival rates
(CSR). The objectives of this study were to assess levels of oxidation-reduc-
tion potential (ORP) in cryopreserved semen of infertile men, and to deter-
mine their relationship to post-thaw sperm parameters.

DESIGN: A prospective cohort study.
MATERIALS AND METHODS: The study included 28 semen samples

obtained from men who were evaluated for an infertility problem between
November, 2016 and April, 2017. Standard semen analysis was performed

according to the WHO guidelines (fifth edition, 2010). Fresh seminal ORP
was measured using the MiOXSYS system (Aytu BioScience, Inc., Engle-
wood, CO, USA). Recorded ORP values were adjusted for sperm concentra-
tion and final results were expressed as mv/106 sperm/ml. Semen samples
with azoospermia, sperm concentration < 1 million/ml or leukocytospermia
were excluded. Aliquots of 0.5 ml semen were cryopreserved using slow
freezing technique. One week later, frozen samples were thawed at 37 �C,
and examined for post-thaw percent of total motility, percent of progressive
motility, total motile sperm (TMS) counts and ORP levels. Cryosurvival rate
was calculated according to the equation: CSR¼ post-thaw TMS/pre-freeze
TMS X 100. Data were presented as median (25th and 75th percentiles).
Paired sample t test was used for comparison of the pre and post-thaw results.
P value < 0.05 was considered significant.
RESULTS: Post-thaw percent of total motility [20 (10, 40)], percent of

progressive motility [10 (5, 25)] and TMS counts [4.1 (0.6, 6.3) X106 sperm]
were significantly lower than pre-freeze values (percent of total motility [50
(40, 55)], percent of progressive motility [30 (24, 35)] and TMS counts [25
(18, 41) X106 sperm); P values < 0.001. Post-thaw levels of seminal ORP
[2.8 (2.3, 4.4) mv/106 sperm/ml] were significantly higher than pre-freeze
values [0.9 (0.54, 1.34) mv/106 sperm/ml]; P < 0.001. The median percent-
age of CSRwas 10 (5 & 20). A significant (P< 0.05) negative correlation was
found between post-thaw levels of seminal ORP and total motility (r¼ -0.5),
progressive motility (r¼ -0.41), TMS counts (r¼ -0.60) and CSR (r¼ -0.52).
CONCLUSIONS: Sperm cryopreservation in infertile men was associated

with high seminal ORP, low sperm motility and reduced CSR. Sperm cryo-
damage is related to high seminal ORP generated during freeze-thaw process.
Future efforts should be directed towards reduction in oxidant production to
improve sperm recovery following cryopreservation.
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DIFFERENTIAL EXPRESSION AND LOCALIZATION
OF ACE AND MAP3K3 IN OXIDATIVE STRESS
RELATED MALE INFERTILITY. A. Ayaz,a,b

N. Kothandaraman,a A. Agarwal,a Z. Cakar,a S. Sikka,b

E. S. Sabanegh,c R. Sharma.a aAmerican Center for Reproductive Medicine,
Cleveland Clinic, Cleveland, OH; bUrology, Tulane University Health Sci-
ences Center, New Orleans, LA; cUrology, Cleveland Clinic, Cleveland, OH.

OBJECTIVE: Our earlier proteomic research on oxidative stress in infer-
tile men demonstrated 10 differentially expressed proteins involved in three
different cellular networks. These proteins [especially angiotensin-convert-
ing enzyme (ACE) and mitogen-activated protein kinase (MAP3K3)] are
localized either in the center of the network or function as interlink protein
between the networks. Testicular isoform of ACE is a �80kDa protein
located in the peri-acrosomal region of spermatozoa and is involved in capac-
itation and acrosomal activity. MAP3K3 is one of the interlink proteins that
regulates flagellar movement and hyperactivation during capacitation and
acrosome reaction.The objective of our study was to validate whether these
two proteins can be potential biomarkers in spermatozoa under oxidative
stress characterized by high levels of reactive oxygen species (ROS).
DESIGN: Validation of these potential protein biomarkers in spermatozoa

of fertile donors and infertile patients during oxidative stress by Western blot
(WB) analysis and immunocytochemistry.
MATERIALS AND METHODS: ROS was measured by chemilumines-

cence assay using luminol as probe. Both, control with normal semen param-
eters and infertile men were grouped into ROS (-) (<102 RLU/sec/106

sperm) and ROS (+) (R102 RLU/sec/106 sperm). We selected 2 proteins
that were either related to altered biological process or molecular function
as determined in the bioinformatics analysis later on validated by WB and
immunocytochemistry analysis. Protein quantification was performed by
measuring relative intensity of each band and calculated using the Image J
software. Subcellular protein localization was demonstrated by immunocyto-
chemistry combining with confocal microscopy imaging.
RESULTS: WB analysis showed a 1.49 fold decrease in tACE protein in

ROS (-) patients compared to ROS (-) donor (control) whereas a 2.0 fold
decrease observed in ROS (+) patient group in comparison to ROS (+) donor
(control) sample. In contrast, MAP3K3 was 3.14 fold increased in ROS (-)
patient when compared to ROS (-) control and there was 2.01 fold increase
in ROS (+) patient in comparison to ROS (+) control group. The localization
of ACE was observed in the acrosome region while MAP3K3 protein local-
ization was confirmed in the tail region.
CONCLUSIONS:We have demonstrated that infertile menwith high ROS

show differential expression of tACE and MAPK3 proteins reflecting these
proteins as potential markers of ROS induced changes in human spermato-
zoa.
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Table 1. Fold change in ACE and MAP3K3 in ROS (-) and ROS (+) patients

compared to control group

Protein Parameter

Relative Band Intensity

Fold ChangeDonor Control Patient

TACE ROS (-) 13965.3 9349.46 Y1.49
ROS (+) 10024.3 4992.21 Y 2.0

MAP3K3 ROS (-) 7696.28 24180.3 [ 3.14
ROS (+) 4171.64 8413.75 [ 2.01

Fold change calculated by the ratio of the relative band intensity obtained af-
ter normalization with internal control (a-tubulin).

P-556 Wednesday, November 1, 2017

PROGESTERONE (P4) ATTENUATES OXIDATIVE
STRESS INDUCED AND FAS LIGAND MEDIATED
APOPTOSIS OF HUMAN GRANULOSA/LUTEAL
(HGL) CELLS BY DIFFERENT MECHANISMS.
E. AnspachWill, X. Liu, J. Peluso. University of Connecticut Health Center,
Farmington, CT.

OBJECTIVE: hGL cells undergo apoptosis in response to extrinsic oxida-
tive stressors (e.g. hydrogen peroxide; H2O2) or ligand activation of intrinsic
death receptors (e.g. Fas). P4 inhibits apoptosis of hGL cells but its mecha-
nism is not clearly defined. The present study was designed to assess P4’s
ability to inhibit H2O2 or Fas induced apoptosis.

DESIGN: Basic laboratory culture studies.
MATERIALS AND METHODS: hGL cells were isolated from follicular

aspirates and propagated in vitro. qPCR was used to assess the expression of
the following known mediators of P4’s action: progesterone receptor mem-
brane component 1 (PGRMC1), progesterone receptor membrane compo-
nent 2 (PGRMC2), and the nuclear progesterone receptor (PGR). These
cells were exposed to either H2O2 or Fas antibody, in the presence or absence
of P4. After 2 ½ hours the percentage of apoptotic cells was assessed by mi-
crotiter plate assay. siRNA treatments were used to deplete PGRMC1 and
PGRMC2. A Student t-test was used to assess the differences between two
treatment groups, with a two-way analysis of variance used for more than
two groups. P % 0.05 was considered to be significantly different.

RESULTS: H2O2 at a minimum effective dose of 150 uM induced a 4 to
8-fold increase in apoptosis (p<0.05). The simultaneous addition of 1uM
P4 attenuated this effect by 50% (p<0.05). Treatment with either PGRMC1
or PGRMC2 siRNA effectively depleted their target mRNA by 80% without
effecting PGR levels. Depletion of either PGRMC1 or PGRMC2 signifi-
cantly abrogated P4’s anti-apoptotic actions (p<0.05). However, if the addi-
tion of P4 was delayed for 15 minutes it was unable to block H2O2 induced
apoptosis. While simultaneous treatment with P4 did not inhibit Fas antibody
induced apoptosis, exposure to P4 for 24 hours blocked Fas antibody induced
apoptosis by � 50% (p<0.05).

CONCLUSIONS: The present findings reveal the complexity of P4’s anti-
apoptotic actions, as they are mediated through two different signaling path-
ways. In order for P4 to attenuate oxidative stress induced apoptosis, its pres-
ence was necessary at the time of H2O2 exposure. This suggests a rapid
membrane effect of P4, consistent with PGRMC1 and PGRMC2’s reported
mechanism of action. In contrast, P4’s ability to attenuate ligand activated
death receptor apoptosis required 24 hours of pre-exposure, implying a
genomicmechanism of action. This is likely mediated by PGR, a well-known
transcription factor expressed in these cells.
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A PREDICTIVE FERTILITY TREATMENT MODEL
BASED ON OOCYTE QUALITY AND REACTIVE
OXYGEN SPECIES. R. Jeelani,a S. R. Aldhaheri,b H. Kohan-
Ghadr,c S. Khan,b R. T. Morris,d H. M. Abu-Soud.e aREI, Wayne
State University, Royal Oak, MI; bWayne State University, Detroit, MI; cWayne
State University School ofMedicine, Detroit, MI; dOncology,Wayne State Univer-
sity, Detroit, MI; eOb/Gyn, Wayne State University, Detroit, MI.

OBJECTIVE: While there no general consensus, our work has shown
treatment of oocytes with various oxidants, such as reactive oxygen species
and those generated through the myeloperoxidase (MPO)/H2O2 system,
caused dramatic alterations in spindle shape in which morphologic parame-
ters are not measurable and are uninformative in terms of oocyte quality.

DESIGN: Prospective translational research study

MATERIALS AND METHODS: We sought to combine all of our work
and generate a global model that can predict the impact of these various ox-
idants on the oocyte configuration and therefore be utilized to predict fertility
outcomes. Oocyte integrity is maintained through a balance of many forces
encompassed by the microtubule organizing center (MTOC) with the peri-
centrin location, spindle (MT) and chromosomal (CH) configurations serving
as a reflection of oocyte quality. Ideally, the spindle has a symmetrical
pointed barrel shape, assembled around the tightly aligned chromosomal
plate at the equator. Both in animal and human models we treated oocytes
with varying oxidants such as ONOO-, purified or endogenously generated
MPO through macrophages, and HOCl.
RESULTS: Oocytes treated with these various oxidants showed either loss

of pericentrin that causes a loosening /shrinking of the spindle apparatus and
ballooning effect, pericentrin movement within the pole to pole axes either
inward creating a shorter wider spindle or outward leading to a progressive
elongation and thinner spindle based on concentration, or pivoting around
the pole to pole axis creating a ‘‘C’’ shape which is noted in many inflamma-
tory disorders such as diabetes. In all cases, progressive increase in time and
concentration caused disappearance of the MTOC proteins, spindle breakage
or complete degradation. A global model created using the type of ROS and
MPO and its alterations on oocyte quality was created and may serve as a
diagnostic tool for patients undergoing infertility treatment to predict the suc-
cess of treatment and the source of the insult, Table 1.
CONCLUSIONS: Creating a global model, will serve not only as a diag-

nostic tool to potentially help identify the root cause of infertility but may be
utilized as a means for prediction of fertility treatment. This can help guide
patient expectations by providing realistic treatment goals.

Model
Image Description

Associated
Treatments/Disorders

A Control spindle with symmetrical
microtubules, compact linear
chromosomal arrangement
and pericentrin clustered at
both poles

—

B Inward movement of pericentrin
(green arrows), creatingshorter
wider spindle, chromosomal
alignment largely maintained

Low concentration
of ROS exposure

C Outward movement of pericentrin
(green arrows), resulting in a
longer thinner spindle,
chromosomal alignment
largely maintained

High concentration
of ROS exposure

D Movement of pericentrin outside
the polar axis (green arrows)
and resultant pivoting of the
microtubule spindle around
the chromosomal attachment,
chromosomes are disordered

Inflammatory
diseases

E Spindle breakage (red arrows) and
complete loss of pericentrin,
chromosomes are disordered

High oxygen
exposure,
postovulatory
staging

F Microtubule spindleand
pericentrin are completely
degraded with only disordered
chromosomes remaining

Extremely high
ROS exposure

ENVIRONMENTAND REPRODUCTION
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ACROLEIN: ACOMMON TOXIN IMPACTING REPRO-
DUCTIVE POTENTIAL. R. Jeelani,a S. R. Aldhaheri,b

S. Mikhael,c H. Kohan-Ghadr,d R. T. Morris,e H. M. Abu-
Soud.f aREI, Wayne State University, Royal Oak, MI; bWayne
State University, Detroit, MI; cObstetrics and Gynecology, Providence Hos-
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dWayne State University School of Medicine, Detroit, MI; eOncology,
Wayne State University, Detroit, MI; fOb/Gyn, Wayne State University, De-
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OBJECTIVE: Acrolein (a highly electrophilic, a, b-unsaturated aldehyde)
is the major toxic component of cigarette smoke and is also generated by
various sources including environmental pollutants, smoked meats, and is
the main metabolite of chemotherapeutic drugs. Acrolein exposure may
lead to ovarian dysfunction ultimately causing premature ovarian insuffi-
ciency and infertility. Here we show that acrolein, at biologically relevant
concentrations, causes deterioration of oocytes through changes in microtu-
bule morphology and chromosomal alignment altering gene expression and
protein synthesis through mitochondrial dysfunction by the overproduction
of reactive oxygen species (ROS), challenging embryo development.

DESIGN: Prospective translational research study.
MATERIALS AND METHODS: We sought to investigate the impact of

acrolein on oocyte parameters and mitochondrial disruption by promotion
of ROS. Metaphase II mouse oocytes (n¼140) were exposed for 45min to
acrolein (0-100mM), which covers the concentrations of gas phase of ciga-
rette smoke and nutritional intake and compared to untreated controls. The
generation of ROS was evaluated using Cellular ROS Detection Assay Kit.
The mitochondrial membrane potential was also evaluated by the JC-10
Mitochondrial Membrane Potential Assay. Subsequent outcomes of fertiliza-
tion and embryo development after incubation of the oocytes was determined
by following cleavage rate and development to the morula and blastocyst
stages at 24, 48 and 72h after insemination.

RESULTS: Treatment with acrolein led to ROS overproduction and
changes in mitochondrial membrane potential. This further promoted over-
production of ROS resulting in poor fertilization, p< .05. Images of embryo
morphology at 24 hours (2 cell stage), 48 hours (8 cell stage), and 72 hours
(morula) in addition to blastocyst rates after exposure to acrolein (0-25mM)
and IVF were assessed. At 24 hours post insemination, the majority of oo-
cytes exposed to acrolein appeared granular and failed to fertilize compared
to controls (63.3% vs. 93.3%). The cleavage rate 24 hours post-fertilization
was statistically significant in the different exposure groups (p< .05). The
rates of embryo development at 48 hours were significantly lower in oocytes
exposed to acrolein as compared to controls (56.7% vs. 93.3%, p< .05). Most
treated zygotes exhibited fragmentation and a large perivitelline space. The
arrested embryos were highly fragmented and atretic with a dark granular
appearance.

CONCLUSIONS: Based on our results, a global model was created that
incorporates all the insults from acrolein exposure and its mechanism leading
to subfertility. A complete understanding of this will help prevent infertility
and lead to tools to mitigate such damage.
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BISPHENOL A INDUCES INFLAMMATION AND PRO-
LIFERATION IN HUMAN ENDOMETRIAL
CELLS. Y. Cho,a M. Han,a S. Park,b J. Park.a aDong-AUni-
versity Medical Center, Busan, Korea, Republic of; bDong A
Univ., Busan, Korea, Republic of.

OBJECTIVE: Environmental factors such as exposure to reproductive
toxins may deleterious effect on human reproductive tract. Bisphenol A
(BPA, 4,41-(propane-2,2-diyl)diphenol) is a well-known endocrine disruptor
which is used in a wide array of products. BPA has some effect on inflamma-
tory signals in human adipocyte and macrophages. Proinflammatory
signaling also has an essential role in the progression of diseases such as
endometriosis. BPA-induced inflammatory signaling, which may cause bio-
logical changes in the human endometrium, has not been investigated so far.
We aimed to evaluate the effects of BPA on the change of inflammatory mod-
ulators as well as the proliferation factors in human endometrium, which
could underlie the pathogenesis of endocrine-related diseases involving the
endometrium.

DESIGN: Experimental study.
MATERIALS ANDMETHODS: For endometrial stromal cell (ESC) cul-

tures, endometrial samples were obtained from premenopausal women. Cell
proliferation assay of the effect of BPA on ESCs were assessed by MTT
assay. We treated ESC with various concentrations of BPA and measured
change of inflammatory cytokines by real time PCR. After exposure of cells
to BPA (10, 100,1000 pmol, and ICI) for 48 h, the cells were collected and
subjected to real-time PCR analysis : Inflammatory microRNAs (miR-29b,
miR-93, miR-100 and miR-106b) and proliferation microRNAs (Let7a,
miR-21, miR-26a and miR-200a). Changes in inflammatory cytokines
released by BPA was measured by ELISA. Cellular proliferation signals
and changes of estrogen receptor were evaluated by western blot analysis.

RESULTS: ESCs treated with 1000 pmol BPA showed a significant in-
crease in the mRNA levels of the pro-inflammatory cytokines tumor necrosis
factor (TNF)-a, interleukin (IL)-6, and IL-1b. Particularly, IL-6 increased in

a dose-dependent manner. ). In addition to the increase in mRNA expression,
BPA treatment induced TNF-a and IL-6 release from ESCs by ELSIA. On
1000 pmol of BPA, the expression of inflammatory microRNAs (miR-29b,
miR-93, miR-100 and miR-106b) were decreased. Expression of prolifera-
tive microRNAs (Let7a, miR-21, miR-26a and miR-200a) were increased
in various concentratios of BPA. BPA also increased p-AKT, p-ERK/p-
p38/p-JNK and NF-kB mediated transcription. By real-time PCR and west-
ern blot assay, BPA increased estrogen receptor alpha expression.
CONCLUSIONS: BPA may induce inflammation and proliferation, medi-

ated by ER-a associated with ERK/AKT/NF-kB-dependent pathways, in hu-
man ESCs. Our study suggests that BPA exposure has adverse effects on
human health; however, studies of human populations and a better mecha-
nistic understanding of the effects of BPA on reproductive health in the
context of reproductive disorders are needed.
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AN ANALYSIS OF THE EFFECTS OF PARTICULATE
MATTER ON OVARIAN RESERVE. R. Grimes,a

B. Pier,b M. McLean.b aObstetrics and Gynecology, University
of Alabama Birmingham, Birmingham, AL; bObstetrics and
Gynecology, Division of REI, UAB, Birmingham, AL.

OBJECTIVE: Particulate matter, or the inhalable mixture of solid particles
and liquid droplets in the air, is associated with a wide range of effects on hu-
man health, including adverse reproductive outcomes. Specifically, it has
been associatedwith poor semen quality and lower live birth rates. Themech-
anisms for these associations are unknown, but may be due to changes in
oocyte quality. We hypothesize that women exposed to poor air quality are
at greater risk of diminished ovarian reserve (DOR).
DESIGN: Our study is a retrospective cohort study in women from an ac-

ademic reproductive endocrinology and infertility clinic with ovarian reserve
testing.
MATERIALS AND METHODS: The primary outcome is diminished

ovarian reserve, defined as FSH > 10. Normal ovarian reserve (non-DOR)
is defined as FSH < ¼ 10. Inclusion criteria: age 22 - 45 years, and a listed
zip code. Exclusion criteria: history of cancer treatment, or prior ovarian sur-
gery.1556 women were screened; 211 were ineligible, leaving 1343 subjects
for analysis. Particulate matter exposure, specifically O3 and total PM levels,
were assessed by zip code according to the EPA database in relation to
different time points from the FSH result. Baseline characteristics were
compared using t-test or chi-square and Fisher’s exact tests as appropriate.
Multivariable logistic regression was utilized to evaluate the relationship be-
tween exposure to particulate matter and ovarian reserve while controlling
for confounders.
RESULTS: In our cohort, 263 women had DOR (19.5%). Women with

DOR were older, more likely to be African American, and have had prior
pregnancy. There were no differences in BMI or smoking history by DOR
vs non-DOR. (Table 1) Women with DOR had lower O3 exposure within
the week prior to FSH assessment compared to non-DOR. ( 38.6+/-7.9 vs
37.2 +/-7.7, p ¼ 0.02)There were no differences by DOR vs non-DOR for
PM exposure nor other time intervals of O3 exposure. In multivariable logis-
tic regression models, the odds of non-DOR increase with increasing O3
exposure. (OR 1.03 95% CI 1.00-1.05).
CONCLUSIONS: Our study found no evidence of DOR among women

living in areas with higher exposure to O3 and total PM, contrary to our hy-
pothesis. Potentially other types of particulate matter, not assessed in this
study, are associated with DOR, or the association of particulate matter
with adverse reproductive outcomes is not mediated by ovarian reserve.
Further investigation is warranted.

Baseline Demograhics

Non-DOR DOR p value

Age 33.2 � 5.8 37.5 � 5.5 <0.0001
BMI 28.7 � 7.2 29.8 � 8.3 0.06
Race
AA 274 (25%) 88 (33%) 0.02
Caucasian 728 (67%) 155 (59%)
Other 78 (7%) 20 (8%)
Smoking
never 870 (82%) 227 (87%) 0.05
current/former 197 (18%) 35 (13%)

Prior pregnancy 558 (54%) 156 (63%) 0.01
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DO THE ENVIRONMENTAL POLLUTANTS AFFECT
THE MITOCHONDRIAL CONTENT OF HUMAN
EMBRYOS? D. Beltran,a V. V�asquez,b M. J. De Los San-
tos.c aEmbryology, Valencia, Spain; bIVF, Embryology, Valen-
cia, Spain; cIVF Laboratory, IVI Valencia, Valencia, Spain.

OBJECTIVE: Growing evidence are now indicating that mitochondria can
be targeted organelles of these pollutants. So the objective is to evaluate the
effect of specific pollutants in the final mitochondria copy number.

DESIGN: Prospective study of cases and controls evaluating the effect of
the presence of two common pollutants in the embryo culture media.

MATERIALS AND METHODS: A total of 117 human embryos donated
for research were included. Experiment consisted in groups of embryos
exposed to Benzene at 256-512*10 -5 ppm (B, n¼54) and Limonene at
87.5-226*10-5ppm (L, n¼41) that were compared with a control group (C,
n¼11). Embryos were cultured from day 3 (D3) up to day 6 (D6) of develop-
ment. Embryos that reached the blastocyst stage were analyzed for the mito-
chondrial copy number. To calculate the mtDNA score (MitoScore) by NGS,
the number of reads mapping to the mitochondrial genome is divided by the
number of reads mapping to the nuclear genome to allow normalization of
each batch and therefore reducing variability during NGS experiments as
make the calculation independent of number of cells obtained in each bio-
psy.Mitochondrial copy number values are presented as medians. Statistical
analysis was performed by non-parametric test Kruskal Wallis. p values un-
der 0.05 were considered statistically significant.

RESULTS: This is the first study addressing this specific subject. It has
been seen that the environmental pollutants affect not only the embryo devel-
opment but also their chromosomic content. However, neither the presence of
B and L affected themitochondrial copy number compared to the C group (B:
18,73, [13-66]; L: 20.52 [14-49]; C: 17.53 [15-37]) respectively.

CONCLUSIONS: Despite themitochondriamay be a vulnerable organelle
to environmental aggressions, it seems that when exposed to 10-5 parts per

million concentrations of B and L, the embryos mitochondrial copy number
were not affected.
References:

1. Caito, S. W. and M. Aschner (2015). Mitochondrial Redox Dysfunction
and Environmental Exposures. Antioxid Redox Signal 23(6): 578-595.

2. Diez-Juan, A., C. Rubio, et al. (2015). Mitochondrial DNA content as a
viability score in human euploid embryos: less is better. Fertil Steril
104(3): 534-541.

Supported by: IVI Valencia, Igenomix.
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RELATIONSHIP BETWEENHEAVYMETAL CONCEN-
TRATION AND NUMBER OF SPONTANEOUS ABOR-
TION EXPERIENCES IN KOREAN WOMEN: A
RETROSPECTIVE STUDY OF THE 6TH KOREAN NA-
TIONAL HEALTH AND NUTRITION EXAMINATION
SURVEY. E. Yu,a,b C. Sim,a,b D. Park,a,b Y. Koh,a,b J. Heo,a,b

S. Choe,a,b J. Kim,a,b M. Koong,a,b I. Kang,a,b T. K. Yoon,a,b Y. Kim.a,b
aDepartment of Obstetrics and Gynecology, Fertility Center of CHA Gang-
nam Medical Center, CHA University, Seoul, Korea, Republic of; bCHA
Fertility Center, Seoul Station, Seoul, Korea, Republic of.

OBJECTIVE: To evaluate the association between serum concentration of
heavy metals and number of spontaneous abortions in Korean women in the
reproductive age.
DESIGN: Retrospective cohort study.
MATERIALS ANDMETHODS: We analyzed data of women aged 20-49

years and recruited during the sixth Korean National Health and Nutrition
Examination Survey 2010-2012 (KNHANES VI). The study population
was divided into four groups based on the number of spontaneous abortion
(SA) experiences (SA¼0, 1, 2, and R3). The relationships between serum
concentration of each pair of three heavy metals (lead, mercury, and cad-
mium) and number of spontaneous abortion experiences were calculated us-
ing univariable and multivariable models. Covariates included women’s age
at the time of survey, body mass index, status of alcohol consumption, status
of smoking, level of education, and coexistence of chronic diseases.
RESULTS: Among a total of 8812 women participants, 6535 were married

and with a history of at least one pregnancy. The mean serum lead level was
increased with higher number of SA experiences. Increase of serum lead
level by one unit increased the risk for SAR3 (adjusted OR¼1.62, 95%
CI: 1.06, 2.48) in the multivariable model. In contrast, an inverse relationship
was found between cadmium concentration and SA¼2 and SAR3
(OR¼0.57 and 0.52, respectively). This relationship was not observed for
mercury.
CONCLUSIONS: The serum lead level is associated with a history of

higher number of SAs in women within normal reference. A paradoxical ef-
fect of cadmium in early pregnancy was observed. Further studies would be
needed to identify potential embryo-toxic effect of lead exposure, which has
been presumed to be safe.
References:
1. Buck Louis GM, Smarr MM, Sundaram R et al. Low-level environ-

mental metals and metalloids and incident pregnancy loss. Reprod Tox-
icol 2017; 69: 68-74

2. Committee on Obstetric P. Committee opinion No. 533: lead screening
during pregnancy and lactation. Obstet Gynecol 2012; 120: 416-420.

Supported by: This work was supported by Korean National Research
Foundation of Korea grant (NRF-2016R1D1A1B03933410) funded by the
Korean Government.
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SUPRATHERAPEUTIC LEVELS OF BIOAVAILABLE
VITAMIN D ARE ASSOCIATEDWITH POOR IVF OUT-
COMES IN ASIAN WOMEN, BUT NOT IN WHITE
WOMEN. S. A. Thomas,a L. Ross,a R. Pandian,b

S. A. Ingles,c R. Paulson,a K. Bendikson.d aUniversity of Southern Califor-
nia, Los Angeles, CA; bPan Laboratories, Irvine, CA; cPreventive Medicine,
University of Southern California, Los Angeles, CA; dUSC Fertility, LA, CA.

OBJECTIVE: The standard measurement of vitamin D status, total 25-hy-
droxyvitamin D [(25 (OH)D], is thought to be inaccurate in certain ethnic
groups. Comparison of bioavailable vitamin D (BAVD) levels across racial
groups may be more accurate, due to the use of polyclonal assays which
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appropriately measure VDBP (vitamin D binding protein) levels. The poly-
clonal assay is the only measurement of VDBP that is not biased by the
VDBP variants whose frequencies vary by race. The influence of BAVD
on pregnancy outcomes, calculated using a polyclonal VDBP assay, has
never been performed. Previous studies using total 25(OH)D revealed con-
flicting associations with elevated vitamin D levels associated with poor
IVF outcomes in Asian, but not White women. This study aimed to assess
whether these conflicting associations are maintained when vitamin D status
is measured using BAVD with the polyclonal VDBP assay.

DESIGN: This is a retrospective cohort study of 242 patients (88 Asian,
154 non-Hispanic White) who underwent IVF between January of 2008
and December of 2011 at an academic medical center in Southern California.

MATERIALSANDMETHODS: Stored serum samples were used to mea-
sure total 25(OH)D, albumin and vitamin D binding protein (VDBP). VDBP
was measured using a polyclonal antibody (ALPCO), and BAVD was calcu-
lated using race-specific affinity coefficients. BAVD was standardized and
categorized into three groups (<-1 SD, -1 SD to +1 SD,>1 SD). Mean serum
levels were compared using Student’s t test. Clinical pregnancy rates were
compared by logistic regression models.

RESULTS: Non-Hispanic whites had higher mean levels of total 25(OH)D
than Asians (34 � 12.0 vs 30.4 � 11.1 ng/mL, P ¼ 0.02). BAVD was also
higher, on average, in non-Hispanic Whites than in Asians (1.90 � 0.93 vs
1.77 � 0.91 ng/mL, P ¼ 0.002). Among Asian women, increasing levels
of BAVD were associated with decreasing odds of clinical pregnancy (p
for trend ¼ .03). An opposite (positive) association between BAVD levels
and clinical pregnancy rate was seen among non-Hispanic White women,
but the trend was not statistically significant (p for trend ¼ 0.22). The trends
differed significantly by race (p for interaction ¼ 0.01).

CONCLUSIONS: The relationship between BAVD levels and IVF out-
comes differs by race. Increasing BAVD levels predict poorer IVF outcomes
in Asian women but not in non-Hispanic White women. Until further data is
accumulated, physicians should use caution in aggressively treating vitamin
D deficiency in Asian women before pregnancy.

Table 1. Clinical Pregnancy Rates

Standardized
Bioavailable
Vitamin D
(ng/ml)

Asian women non-Hispanic White women

Unadjusted
Adjusted*
(95% CI) Unadjusted

Adjusted*
(95% CI)

< 0.70 7/10 ¼ 0.70 0.78 (0.54, 1.00) 3/7 ¼ 0.43 0.41 (0.06, 0.76)
0.70 - 2.51 20/64 ¼ 0.31 0.32 (0.20, 0.43) 57/118 ¼ 0.48 0.48 (0.40, 0.57)
> 2.51 3/11 ¼ 0.27 0.28 (0.02, 0.55) 18/32 ¼ 0.56 0.60 (0.43, 0.77)
p for trend 0.05 0.03 0.68 0.22

*Adjusted for number of embryos transferred, embryo quality, previous
failed cycle, and obesity.
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PHTHALATE EXPOSURE, REPRODUCTIVE HOR-
MONES, AND LIFESTYLE BEHAVIORS IN WOMEN
SEEKING FERTILITY CARE. A. Pilato,a C. Chen,b

S. Thurston,b W. Vitek,c K. Hoeger,c E. S. Barrett.d,e aObste-
trics and Gynecology, University of Rochester Medical Center, Rochester,
NY; bBiostatistics and Computational Biology, University of Rochester, Ro-
chester, NY; cUniversity of Rochester Medical Center, Rochester, NY; dOb-
stetrics and Gynecology, University of Rochester, Rochester, NY;
eEpidemiology, Rutgers University, New Brunswick, NJ.

OBJECTIVE: Evidence suggests that phthalates, a group of plasticizing
chemicals widely used in consumer products, may interfere with reproduc-
tive hormone activity, possibly impairing fertility. Our objective was to
examine phthalate exposure in relation to lifestyle behaviors and reproduc-
tive hormone levels in women seeking fertility care.

DESIGN: Case-control.
MATERIALS ANDMETHODS: We recruited 76 cases with unexplained

infertility and 34 reproductively healthy controls from a fertility center in Ro-
chester, NY. Day three study visits included collection of urine, for phthalate
metabolites, and serum for testosterone, estradiol, follicle stimulating hor-
mone, and anti-mullerian hormone. Participants also completed question-
naires including items on environmental health knowledge and behaviors.
Multivariable regression models were fit to (1) compare phthalate metabo-
lites in cases and controls; (2) examine phthalate metabolites in relation to
environmental health knowledge and behaviors, as well as, reproductive hor-
mone profiles.

RESULTS: Phthalate metabolites did not differ between cases and con-
trols, nor were they associated with reproductive endocrine profiles. In
both cases and controls combined, phthalate metabolite levels were not
related to women’s knowledge about phthalates, nor their self-reported
avoidance of phthalate containing products. Storing food in plastic was asso-
ciated with higher levels of monobenzyl phthalate (b¼0.20, p¼0.04). Heat-
ing food in plastic was associated with higher levels of mono (2-carboxy-
methylhexyl) phthalate (b¼0.16, p¼0.05). Fast food consumption was asso-
ciated with higher levels of monomethyl phthalate (b¼0.28, p¼0.04).
CONCLUSIONS: Phthalate exposure may be related to certain food stor-

age and consumption practices. Identifying and educating consumers about
specific practices associated with phthalate exposure may help to lower
body burden. We did not observe associations between phthalates and mea-
sures of fertility and reproductive function in this population, however; larger
studies are needed to fully explore these issues.
Reference:
1. Exposure to toxic environmental agents. Committee Opinion No. 575.

American College of Obstetricians and Gynecologists. Obstet Gynecol
2013;122:931-5.

Supported by: P30ES001247, P30ES005002, T32ES007271, and the Mae
Stone Goode Foundation.
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PROXIMITY TOTRAFFIC-RELATEDAIR POLLUTION
AND IVF OUTCOMES. I. Okeigwe,a K. Rydland,b

J. Robins.a aObstetrics & Gynecology, Northwestern University,
Chicago, IL; bNorthwestern University, Evanston, IL.

OBJECTIVE: Environmental exposures are becoming increasingly recog-
nized as important contributors to health. Over the last decade, a significant
number of studies have examined the relationship between ambient air and
traffic-related air pollution and the incidence of asthma, cardiovascular dis-
ease, and reproductive outcomes. Proximity to major roadways has recently
been shown to impact time to pregnancy and infertility rates.1 We sought to
determine if residential proximity to in-state major U.S. highways and inter-
states impacts IVF outcomes.
DESIGN: Retrospective analysis.
MATERIALS AND METHODS: IVF cycles performed at an urban aca-

demic medical center between July 2015 and March 2017 were identified.
In-state residential addresses were mapped using a composite address geo-
coder. A near table was generated to measure the distance between each res-
idential address and its closest U.S. major interstate and highway. Major
interstates and highways were defined according to the classification by
the Census 2000. Individuals living% 250 m from a major highway or inter-
state were defined as the exposure group while those living >250 m were
considered unexposed. Data were analyzed using t-tests, chi squared and
regression analysis.
RESULTS: A total of 263 cycles were geocoded. Of these, 208 lived> 250

m from a major highway or interstate, while 55 lived % 250 m away. IVF
cycle characteristics are shown below. Cycle characteristics and clinical
pregnancy and miscarriage rates were no different between the exposed
and unexposed group. However, when the data were analyzed by AMH %
1 versus > 1, a larger proportion of women (68/208, 33%) who lived >
250 m from the nearest interstate or highway had AMH levels% 1 compared
to women (11/55, 20%) who lived % 250 m from the nearest interstate or
highway (p¼ .07).

% 250 m > 250 m p-value

Age 35 35 .79
AMH 3.4 2.6 .31
Stimulation days 10 11 .86
Peak E2 1757 1589 .53
Oocytes retrieved 11 12 .87
2PN 6 6 .71
# Blastocysts 4 5 .81
Sperm concentration

(million/mL)
30 34 .61

Positive pregnancy 63% 57% .65
Clinical pregnancy 45% 46% .97
Miscarriage 18% 16% .88
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CONCLUSIONS: While residential proximity to major roadways was
recently found to impact time to pregnancy among couples attempting natu-
ral conception, our results show that proximity to major highways and inter-
states did not impact IVF outcomes. However, while there were no
differences in mean AMH values between our study groups, the higher pro-
portion of AMH valuesR1 among women who lived% 250 m from a major
highway or interstate compared to women who lived further away may
confound our data. Nonetheless, the lack of observed differences between
our study groups may also reflect the enhanced ability of assisted reproduc-
tive technology to overcome significant infertility barriers.

Reference:
1. Mendola, P., Sundaram, R., Louis, G. M. B., Sun, L., Wallace, M. E.,

Smarr, M. M., ... & Liu, D. (2017). Proximity to major roadways and
prospectively-measured time-to-pregnancy and infertility. Science of
The Total Environment, 576, 172-177.
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OBGYN PHYSICIAN SCREENING FOR ENVIRON-
MENTAL EXPOSURES (OSEE): A CALL FOR
ACTION. N. M. Grindler,a A. A. Allshouse,b

E. Jungheim,c A. J. Polotsky,d T. L. Powell,e T. Jansson,d

N. Santoro.f aOBGYN, Division of REI, University of Colorado Denver,
Aurora, CO; bBiostatistics and Informatics, Colorado School of Public
Health, Aurora, CO; cObstetrics and Gynecology, Washington University,
St. Louis, MO; dUniversity of Colorado, Aurora, CO; ePediatrics, University
of Colorado, Aurora, CO; fObstetrics and Gynecology, University of Colo-
rado School of Medicine, Aurora, CO.

OBJECTIVE: Women are exposed to many toxic environmental agents.
OBGYNs can help prevent exposures to environmental chemicals. ACOG,
ASRM, and FIGO recommend routinely screening for environmental, occu-
pational, and dietary exposures. Our objective was to determine the fre-
quency of environmental exposure screening by obstetricians and
gynecologists at initial patient visits.

DESIGN: Cross-sectional survey.
MATERIALS AND METHODS: This study was exempt from the Colo-

rado Multiple Institutional Review Board (COMIRB # 16-2442). Practicing
OBGYNs were approached at the University of Colorado and by social me-
dia. The survey instrument collected demographics, environmental literacy,
screening practices, and suggestions for future directions. Statistical analysis
was performed using Chi-square (categorical measures) and two-sample t-
tests (continuous variables). Acceptable practices were defined as >50%
of respondents routinely screening for each item.

RESULTS: We received 312 eligible survey responses, for a response rate
of 12%. Our respondents were predominantly young (mean 37.1 y), female
(96%), board-certified (78%), generalists (65%) that worked at an institution
affiliated with a residency program (56%), and practiced in urban locations
throughout the US. Screening for the following was acceptable in our popu-
lation: prenatal vitamin use, supplement use, alcohol use, tobacco use, do-
mestic violence, and exercise habits. 85% of providers, reported that they
did not feel comfortable obtaining an environmental history, and 58% indi-
cated no regular screening of environmental exposures (Table). A greater fre-
quency of screening was significantly associated with more than 4 years of
practice, being a generalist, and having read the ACOG environmental com-
mittee opinion.

CONCLUSIONS: The majority of respondents did not screen for environ-
mental or occupational exposures. Reading the ACOG, ASRM, or FIGO

committee opinions was associated with higher rate of screening. Medical
education and tools for communicating risks to patients are needed in order
to take advantage of the clinician’s opportunity to identify and prevent envi-
ronmental exposures that threaten patient health.
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INTERGENERATIONAL EFFECTS OF INORGANIC
ARSENIC ON ENERGY METABOLISM. G. Ding,a,b

Y. Gong,b W. Zhou,b S. Hong,b C. Wang,b J. Qian,b

Z. Sun.b,c aThe International Peace Maternity and Child Health
Hospital, School of Medicine, Shanghai Jiao Tong University, Shanghai,
China; bDivision of Diabetes, Endocrinology and Metabolism, Department
of Medicine, Baylor College of Medicine, Houston, TX; cDepartment of Mo-
lecular and Cellular Biology, Baylor College of Medicine, Houston, TX.

OBJECTIVE: In addition to diet and sedentary lifestyle, environmental
toxic chemicals are increasingly recognized as a contributing factor to meta-
bolic disorders such as diabetes. Inorganic arsenic (iAs) is a widespread envi-
ronmental toxin that was recently found to correlate with high diabetes
incidence in human populations. Previously, we found that males were
more susceptible to iAs-induced glucose intolerance than females, while fe-
males were more susceptible to iAs-induced disruption in liver lipid meta-
bolism, when adult mice were directly exposed to high dose (2.5 ppm) iAs
in drinking water. Here we use mouse model to dissect metabolic effects
of low dose (250 ppb) iAs across multiple generations.
DESIGN: Animal model study.
MATERIALS AND METHODS: Male mice exposed or non-exposed to

250 ppb iAs (F0 generation) were bred with non-exposed female to generate
F1-iAs or F1-control offspring, respectively. F1-iAs and F1-control males
were then bred with non-exposed females to generate F2-iAs and F2-control,
respectively. Gene expression was detected by RNA-seq analysis. The
methylation status of cytosine-phosphate-guanine (CpG) was analyzed by
reduced representation bisulfite sequencing (RRBS). T test or Chi-square
test was used to compare treatment group with control group. A P<0.05
was considered statistically different.
RESULTS: F1-iAs females displayed glucose and pyruvate intolerance

compared to F1-control females, suggesting liver insulin resistance. Interest-
ingly, F1-iAs males displayed normal glucose tolerance and insulin sensi-
tivity. There was no body weight difference between F1-iAs and
F1-control in either males or females. F2-iAs displayed less body weight
than F2-control, with females showing more profound difference than males.
RNA-seq analysis in livers of F1-iAs females and RRBS analysis of sperm
DNA from F0-iAs males identified altered expression of several metabolic
genes that are associated with altered DNA methylation levels.
CONCLUSIONS: These findings shed light on epigenetic mechanisms of

intergenerational and sex-specific effects of environmental factors on energy
metabolism.
Supported by: The work was supported by NIH grant DK099443 and

ES027544, and the National Natural Science Foundation of China
31671222 and 31571556.
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DAILY EXPOSURE TO A HOUSEHOLD PRODUCT
LEADING TO SUBFERTILITY! S. Mikhael,a,b

R. Jeelani,c S. R. Aldhaheri,d C. R. Washington,d

R. T. Morris,e H. M. Abu-Soud.d aObstetrics and Gynecology,
Providence Hospital/Michigan State University College of HumanMedicine,
Southfield, MI; bObgyn, The C.S. Mott Center for HumanGrowth and Devel-
opment, Wayne State University, Detroit, MI; cREI, Wayne State University,
Royal Oak, MI; dOBGYN, Wayne State University, Detroit, MI; eOncology,
Wayne State University, Detroit, MI.

OBJECTIVE: A daily household product used by many on a regular basis
has recently been brought to media attention as a probable carcinogen. Of
note, styrene, an aromatic hydrocarbon, is most commonly found in Styro-
foam cups, plastic containers, and even home insulators. Despite possibly
deeming a black box warning, little focus has been geared towards its effects
on reproductive potential. The aim of our study was to demonstrate at a single
cell level how styrene can alter oocyte quality through alterations in chromo-
somal alignment and microtubule structure, therefore possibly impacting
future fertility. We hypothesize that styrene does in fact deteriorate oocyte
quality through a mechanism that involves the generation of reactive oxygen
species (ROS).

Which of the following do you routinely ask your patients about? (Choose all

that apply)

Environmental Exposures n¼312 (%)

Fish intake 72 (23.1)
Occupational exposures 67 (21.5)
Lead exposure 39 (12.5)
Mercury exposure 39 (12.5)
Environmental chemicals 34 (10.9)
Air pollution exposure 29 (9.29)
Pesticide use 23 (7.37)
Personal care products 22 (7.05)
Household cleaners 16 (5.13)
Water source 12 (3.85)
Plastics for food storage 5 (1.60)
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DESIGN: Prospective translational research study.
MATERIALS AND METHODS: In our current work, we investigated

the effects of styrene on metaphase II mouse oocytes (n ¼ 50) through
exposure to increasing concentrations (0-25 mM) for 45 minutes (time
of maximum plasma peak toxin levels). The oocytes were fixed and sub-
jected to indirect immunofluorescence for detecting changes in microtu-
bule morphology (MT) and chromosomal alignment (CH) using a
previously validated 1-4 scoring system. In addition, generation of
ROS was evaluated using Cellular ROS Detection Assay Kit. Statistics
used are chi-square test using SPSS 21.0 (SPSS Inc., Chicago, IL,
USA).

RESULTS: Collectively, our results show treatment of oocytes with
increasing concentrations of styrene shows a linear increase in poor
scores for both MT and CH, which plateaued at 5 mM indicating the bio-
logical relevance of this study. The treated oocytes showed significant
enhancement in production of ROS when compared to controls,
p<0.05 as demonstrated by the significant increase in the mean fluores-
cence index.

CONCLUSIONS: Investigating styrene and other related toxins that
share a common ethyl group (-CH¼CH2) along with determining the pri-
mary insult, which is the generation of ROS, will resolve the recent up-
heaval and expedite in removing such toxins from daily exposure thus
preserving reproductive function along with preventing other diseases
such as cancer.
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RELATIONSHIP OF URINARY PHTHALATE CONCEN-
TRATIONS TO FEMALE INFERTILITY DIAGNOSIS.
C.K. Sites,a P. St.Marie,b H.Wu,c T. Rahil,d J. R. Pilsner.e aOb-
stetrics and Gynecology, Baystate Medical Center, Springfield,
MA; bEpidemiology and Biostatistics, Baystate Medical Center, Springfield,
MA; cEnvironmental Health Sciences, UMass Amherst, Amherst, MA; dRe-
productive Biology/IVF, Baystate Medical Center, Springfield, MA; eEnviron-
mental Health Sciences, School of Public Health, University of Massachusetts,
Amherst, MA.

OBJECTIVE: Endocrine disrupting compounds (EDC’s) are known to
mimick or antagonize steroid hormone actions in animals. We sought to
examine relationships between human female infertility diagnoses and uri-
nary concentrations of 16 EDC’s.

DESIGN: Cohort study of 94 women undergoing IVF at an academic med-
ical center participating in the Sperm Epigenetics and Development Study
(SEEDS).

MATERIALS AND METHODS: Urine was collected from women
before egg retrieval. Urinary concentrations of phthalate EDC’s were
measured by liquid chromatography, and urine specific gravity was
measured by a handheld refractometer. Infertility diagnosis as reported to
SART was collected. We performed logistic regression for each of 5 diag-
noses (PCOS, anovulation, diminished ovarian reserve, unexplained infer-
tility, and endometriosis) with 16 phthalate metabolites, and calculated
odds ratios of a particular diagnosis versus.the others for 1 unit change in
metabolite values, which were log transformed and corrected for specific
gravity and BMI.

RESULTS: With each unit increase in log exposure to monobenzyl
phthalate (MBzP), there was a corresponding 1.79x increased risk for
anovulation (p¼0.04). With each unit increase in log exposure to mono-
3-hydroxybutly phthalate (MHBP), there was a 2.32x increased risk for
anovulation (p¼0.06). Each unit increase in log exposure to monocar-
boxy-isononly phthalate (MCNP) resulted in a 1.87x increase in unex-
plained infertility (p¼0.05). There was a trend toward increased unit
log exposure to mono-n-butyl phthalate (MBP) in women with PCOS
(1.80x, p¼0.12) or with anovulation (1.93x, p ¼ 0.15) compared to other
diagnoses. With each unit increase in log exposure to mono-hydroxyios-
butyl phthalate (MHiBP), there was a 0.24x decreased risk for endometri-
osis (p¼0.01). With each unit increase in log exposure to
monocarbxylisooctyl phthalate (MCOP), there was a 0.67x decrease in
odds for diminished ovarian reserve (p¼0.11).

CONCLUSIONS:Women with the diagnoses of anovulation or PCOS,
endometriosis, unexplained infertility, and diminished ovarian reserve
differ from each other in their environmental contaminant profile.
Further studies are needed to confirm these findings and to determine
if specific metabolites contribute to or reduce the development of female
infertility.

Supported by: National Institute of Environmental Health Sciences (K22-
ES023085).
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CHRONODISRUPTION AND DECREASED ANTRAL
FOLLICLE COUNT. A. Eskew,a L. Reschke,a

D. E. Broughton,b M. Schulte,c E. Jungheim.d aWashington Uni-
versity School ofMedicine, St. Louis,MO; bObstetrics andGyne-
cology, Infertility and Reproductive Medicine Center, Washington University
in St. Louis, St Louis, MO; cWashington University in St Louis, St Louis,
MO; dObstetrics and Gynecology, Washington University, St. Louis, MO.

OBJECTIVE: Chronodisruption is an alteration in the human biological
clock caused by sleep cycle disturbance, and has been implicated in chronic
disease states such as cancer and obesity by causingmetabolic derangements.
The objective of this study was to assess the potential impact of chronodis-
ruption on antral follicle count.
DESIGN: Cross-sectional cohort study.
MATERIALS AND METHODS: 135 women aged 18-44 with regular

menstrual cycles were included. Women who were pregnant or who had a his-
tory of infertility, ovarian surgery, or major chronic illness were excluded. Pa-
tients completed a detailed lifestyle survey that included information regarding
shift work and sleep and wake times on workdays and non-workdays. Antral
follicle count (AFC) was obtained by transvaginal ultrasound. The mid-cycle
sleep point was calculated for workdays and non-workdays as described in
the validated Munich Chronotype Questionnaire (MCTQ) and the difference
between the twowas determined.1 If a 0.5 hour difference or greater in mid-cy-
cle sleep point occurred, patients were classified as chronodisrupted. Chi-
square and student’s t-test were used to determine association among categor-
ical and continuous variables. Logistic regression was used to control for con-
founding variables. Statistical analyses were performed using SPSS.
RESULTS: Participants were a mean age of 31.1 � 6.7 years, had a mean

BMI of 28.1 �7.3 kg/m2 and mean AFC of 26.7 � 14.1. Mean difference in
mid-cycle sleep point was 0.34 � 0.72 hours. Shift workers (n¼23) did not
have ahigher incidenceof chronodisruption thannon-shiftworkers in this cohort
(p¼0.413). BMI and smoking were not associated with AFC.AFCwas divided
into tertiles, with the lowest tertile defined as<20. After controlling for age and
BMI, chronodisrupted patients were significantlymore likely to be in the lowest
tertile and have an AFC <20 (p¼0.04) (OR 3.17, 95%CI 1.06-9.52).
CONCLUSIONS: Chronodisruption is associated with a lower AFC.

Sleep cycle disturbances demonstrated by variation in mid-cycle sleep point
has been shown to disrupt circadian rhythms and subsequently melatonin
secretion. Melatonin is a powerful antioxidant that has a protective effect
at the level of the ovary.2 Chronodisruption may contribute to decreased
nocturnal melatonin secretion, leading to increased oxidative stress within
the ovary. This is one potential mechanism contributing to the negative
impact of chronodisruption on AFC as a marker of ovarian reserve.
Reference:
1. https://www.bioinfo.mpg.de/mctq/core_work_life/core/introduction.

jsp2. Reiter RJ, Tamura H, Tan DX, et al. Melatonin and the circadian
system: contributions to successful female reproduction. Fertil Steril
2014;102:321-8.

Supported by: UL1TR000448.
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SHIFT WORK IS ASSOCIATED WITH ALTERED
SEMEN PARAMETERS IN INFERTILE
MEN. T. P. Kohna A. W. Pastuszak.b aBaylor College of
Medicine, Houston, TX; bScott Department of Urology, Baylor
College of Medicine, Houston, TX.

OBJECTIVE: Shift work negatively impacts circadian rhythms and the
hypothalamic-pituitary-gonadal axis, an integral regulator of spermatogen-
esis. Here we examine the impact of shift work on semen parameters and
reproductive hormones in infertile men.
DESIGN: Retrospective cohort study.
MATERIALS ANDMETHODS: Men presenting with infertility to an ac-

ademic andrology clinic between January 2014 and October 2016 completed
shift work and sleep quality surveys and had semen analysis and hormone
testing. Infertile men with no known genetic or obstructive causes of infer-
tility were included. Fertile control men, all having fathered a child within
the past 5 years, underwent semen analysis and hormone testing, and also
completed the above surveys.
RESULTS: The analysis comprised 198 men: 75 infertile shift workers, 96

infertile non-shift workers, and 27 fertile controls. When comparing shift to
non-shift workers, male age, female age, and duration of infertility were not
different. Sperm density, total motile count (TMC), and testosterone levels
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were lower in shift workers (P¼0.012, 0.019, 0.026, respectively). No differ-
ences in semen volume, sperm motility, LH or FSH levels were observed.
When comparing infertile shift workers to fertile controls, higher sperm den-
sity and TMC, and lower LH and FSH, were observed among controls. Semen
parameters among infertile men were regressed against sleep quality, sleep
quantity, and difficulty sleeping. The TMC of men with moderate sleep diffi-
culty was 15.4 M sperm/mL greater than men with no difficulty sleeping, and
4.72 M sperm/mL greater than men with severe sleep difficulty (p¼0.018).
This inverse U-shaped trend was also observed for sleep quality, but only ap-
proached significance.

CONCLUSIONS: Infertile shift workers have worse semen parameters
than non-shift workers, consistent with alterations in the HPG axis observed
in shift workers. Sleep quality influences TMC, but this relationship follows a
U-shaped, rather than linear, trend.

Supported by: AWP is a K12 scholar supported by a Male Reproductive
Health Research (MRHR) Career Development Physician-Scientist Award
(Grant # HD073917-01) from the Eunice Kennedy Shriver National Institute
of Child Health and Human Development (NICHD) Program. This work is
also supported in part by the Burnett Research Fund.Partial funding for
this project to TPK was provided by the Urology Care Foundation Summer
Medical Student Fellowship.
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SELECTIVE SEROTONIN REUPTAKE INHIBITORS,
IVF AND PGT: HOW DOES EXPOSURE AFFECT
OUTCOME? C. A. Hernandez-Nieto,a T. G. Nazem,b

J. A. Lee,b M. Luna,b E. Cervantes,b A. B. Copperman,c

B. Sandler.d aReproductive Endocrinology and Infertility, RMA of NY,
New York, NY; bReproductive Medicine Associates of New York, New
York, NY; cObstetrics and Gynecology, RMANY-Mount Sinai, New York,
NY; dReproductive Medicine Associates of New York, New York City, NY.

OBJECTIVE: Depending on exposure amount, selective serotonin reup-
take inhibitors (SSRIs) can have a positive or negative influence on early em-
bryo development. In a growing era of IVF-PGT, it is unknown how SSRI
exposure influences outcomes in humans. This study sought to analyze if
maternal SSRI exposure during IVF has any influence on ploidy, implanta-
tion and live birth rates.

DESIGN: Retrospective.
MATERIALS AND METHODS: Patients who underwent a PGS cycle

from January 2012 to February 2017 were included. Patients were segregated
by SART age groups and SSRI exposure (Non-exposed versus Exposed).
Ovum donation cycles and cycles with incomplete EMR data were excluded.
Student’s t-test was used for continuous variables, X2 test for categorical vari-
ables, and significance was confirmed a p<0.05. A sample size 356 blasts for
each group was calculated to have an 80% power to detect a 10% difference
in euploidy rate (a0.05).

RESULTS: Of the 12,342 embryos analyzed 4.3% (519) were exposed to a
SSRI while the remaining 95.7% (11,823) were not. Overall euploid rate was
60% aneuploidy rate 36.1% and 3.9% inconclusive reports from the PGS lab-
oratory. A significant difference was found in euploidy rates for Group E
(>43 years) (1.3�0.7 vs 0.5�0.5, p¼0.04). No other differences were found
in ploidy status rates between groups. 2132 SET cycles were analyzed, 4.7%
(97) of the patients were exposed to a SSRI and 95.3% (2035) were not . No
differences were observed on live birth rate (28.5 vs 25.7%) ongoing preg-

nancy rate (21.3 vs 16.4%) implantation rate (71.3 vs 70.1%) clinical preg-
nancy (58.2 vs 59.7%) loss rate (21.3 vs 27.8%) and multiple pregnancy
rate (0.6 vs 0%) between cohorts [Table 1].
CONCLUSIONS: SSRIs are the most widely prescribed category of anti-

depressants in women of reproductive age. Treatment of anxiety and depres-
sion are complicated, and the health of the mother must be balanced against
any potential embryo toxic, teratogenic, or development risks to their
offspring. This study did not identify a difference in implantation or ongoing
pregnancy rates in patients exposed to SSRIs. The rate of embryo euploidy
was similar among patient cohorts. The observance of a significant decrease
in euploid embryos in patients >43 was consistent with the knownd age-
related decline of embryo quality. Long-term clinical trials would help to
fully define the risk/benefit ratio of SSRI exposure during ART treatment.
References:
1. Kim CW, Choe C, Kim EJ, Lee JI, Yoon SY, Cho YW, Han S, Tak HM,

Han J, Kang D.Dual effects of fluoxetine on mouse early embryonic
development. Toxicol Appl Pharmacol. 2012 Nov 15;265(1):61-72.

2. Kaihola H, Yaldir FG, Hreinsson J, H€ornaeus K, Bergquist J, Olivier
JD,�Akerud H, Sundstr€om-Poromaa I. Effects of Fluoxetine on Human
Embryo Development. Front Cell Neurosci. 2016 Jun 16;10:160.
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HIGH MATERNAL ESTRADIOL PROGRAMMING
DYSLIPIDEMIA IN OFFSPRING VIA ALTERED
LONG NON-CODING RNAS IN FETAL
LIVERS. Y. Menga H. Huang.b aDepartment of Obstetrics
and Gynecology, Anhui Medical University, Anhui Provincial Hospital, He-
fei, China; bInternational Peace Maternity and Child Health Hospital,
Shanghai Jiao Tong University School of Medicine, Shanghai, China.

OBJECTIVE: Maternal endocrine environment during pregnancy is
closely related to metabolic disorders in offspring. Our previous study
demonstrated that women undergoing ovarian stimulation, which is a stan-
dard component of assisted reproductive technology (ART), show high intra-
uterine estradiol (E2) level and the offspring appear dyslipidemia at birth. The
purpose of the present study is to know whether the high maternal E2 affects
the lipid metabolism in childhood and adult offspring, and furthermore to
explore the acting mechanism between high estrogen exposure and increased
risk of dyslipidemia in offspring.
DESIGN: Retrospective cohort study, animal model and laboratory

research.
MATERIALSANDMETHODS: A retrospective cohort study was used to

carry out face-to-face interviews with consecutive children attending the hos-
pital. A total of 266 singletons born after ovarian stimulation (n ¼ 114), and
natural conception (n¼ 152), aged 3 to 10 years old, were included. Levels of
serum total cholesterol (TC), low density lipoprotein cholesterol (LDL-C),
high density lipoprotein cholesterol (HDL-C) and triglyceride (TG) were
examined. A high intrauterine E2 mouse model was established to investigate
the lipid profiles in offspring untill they entered adulthood. Moreover, we
explored the alteration in expression of long non-coding RNAs (lncRNAs)
in fetal mouse livers using a second generation lncRNA microarray.
RESULTS: Our results indicated that the ovarian stimulation resulting

offspring developed significantly elevated TC and LDL-C levels in childhood
that were positively correlated with maternal E2 levels during early preg-
nancy. It was confirmed in the mouse model that high intrauterine E2 resulted

Table 1. SSRIs exposure, IVF outcomes and ploidy status means per SART age group

SART age group
SSRI exposure
(N) Yes/No

Euploid embryos
means Yes/No

Aneuploid enbryosmeans
Yes/No

Inconclusive report
meansYes/No

A 5141 / 205 5.11(�3.5) / 4.9(�3.6) 2.11 (�2.0) / 1.6 (�1.6) 0.3(�1.0) / 0.2(�0.5)
B 3180 / 160 3.7(�2.5) / 4.3(�2.7) 2.8(�2.0) / 2.0(�2.2) 0.1(�0.4) / 0.8(�0.2)
C 2659 / 91 2.4(�1.8) / 2.5(�2.2) 2.3(�2.0) / 2.0(�1.7) 0.1(�0.4) / 0.05(�0.2)
D 694 / 54 1.5(�0.9) / 2.0 (�0.7) 2.2(�2.4) / 1.3(�1.3) 0.09(�0.3) / 0.06(�0.2)
E 149 / 9 1.3(�0.7) / 0.5 (0.05)*** 1.8(�1.8) / 1.7(�2.0) 0.08(�0.3) / 0.1(�0.3)

Outcome NO SSRI exposure SSRI exposure p-value

Live birth rate 582(28.5%) 25(25.7%) NS
Ongoing pregnancy rate 435(21.3%) 16(16.4%) NS
Chemical pregnancy rate 1451(71.3%) 68(70.1%) NS
Clinical pregnancy rate 1186(58.2%) 58(59.7%) NS
Loss rate 434(21.3%) 27(27.8%) NS
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in hypercholesterolemia in offspring until adulthood. The lncRNA microar-
ray covering a vast majority of the expressed RefSeq transcripts showed 316
upregulated and 317 downregulated lncRNAs in fetal mouse livers exposure
to high E2. We also identified a downregulated lncRNA-Gm5196 in HepG2
cells treated with E2. In addition, knockdown of lncRNA-Gm5196 increased
cholesterol synthesis and the expression of osbpl5, a key factor of intracel-
lular cholesterol transport.

CONCLUSIONS: High intrauterine E2 exposure could result in dyslipide-
mia in offspring, which could not be completely recovered in adulthood.
The lncRNA expression profiles were significantly altered in fetal mouse livers
exposure to high E2 environment and E2 regulated the expression of lncRNA-
Gm5196 in HepG2 cells, suggesting a cholesterol-suppressive role of lncRNA-
Gm5196 by affecting Osbpl5. Thus, the maternal E2 level must be monitored
precisely, and lncRNA-Gm5196 could be a potential target to prevent the lipid
disorders in offspring induced by maternal high E2 environment.

Supported by: This work was supported by the National Natural Science
Foundation of China (No.81671519) and the Central Guided Local Develop-
ment of Science and Technology Special Fund (No.2016080802D114).
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AMBIENT AIR POLLUTION IS ASSOCIATED WITH
SUCCESS OF IN-VITRO FERTILIZATION CYCLES: A
RETROSPECTIVE STUDY IN SEOUL,
KOREA. S. Choe,a S. Kim,b Y. Jun,c W. Lee,d I. Kang,e

M. Koong,f J. Heo,g C. Sim,h Y. Koh,i D. Park,a T. K. Yoon.j aObstetrics
and Gynecology, CHAUniversity, College of Medicine, Seoul, Korea, Repub-
lic of; bInstitute of Health & Environment, Seoul National University, Seoul,
Korea, Republic of; cSeoul National University, Seoul, Korea, Republic of;
dOb/Gyn Dept., Gangnam CHA Hospital, Seoul, Korea, Republic of; eObste-
trics and Gynecology, CHAUniversity School of Medicine, Seoul, Korea, Re-
public of; fCHA University School of Medicine, Seoul, Korea, Republic of;
gFertility Center, CHA Gangnam Medical Center, Seoul, Korea, Republic of;
hGangnamCHA Infertility Center, GangnamCHAHospital, Seoul, Korea, Re-
public of; iFertility Center, CHA Gangnam Medical Center, CHA University,
Seoul, Korea, Republic of; jFertility Center, CHA Gangnam Medical Center,
College of Medicine, CHA University, Seoul, Korea, Republic of.

OBJECTIVE: To explore the relationship between the average level of air
pollutants and probabilities of intrauterine pregnancy per cycle in women
who underwent one or more in-vitro fertilization (IVF) cycles.

DESIGN: A retrospective cohort study.
MATERIALS AND METHODS: We analyzed 6,621 cycles of 4,581 pa-

tients who had underwent one or more fresh IVF cycles at a single IVF center
from January 2006 to December 2014 and lived in Seoul at the time of IVF
treatment. Daily concentrations of five major air pollutions including fine par-
ticulate matter (PM10), nitrogen dioxide (NO2), carbon monoxide (CO), sulfur
dioxide (SO2), and ozone (O3) measured at 40 regulatory monitoring sites in
Seoul were averaged for each of the four periods for estimating individual
exposure. These periods were: period 1 (from start of controlled ovarian stim-
ulation (COS) to oocyte retrieval), period 2 (from oocyte retrieval (OR) to em-
bryo transfer (ET)), period 3 (from ET to serum pregnancy test), and period 4
(from start of COS to serum pregnancy test). Generalized linear mixed models
(GLMM)were used for estimating probability of pregnancy according to inter-
quartile range (IQR) increase of five air pollutants during each period account-
ing for correlation of treatments within each individual. Covariates were
women’s age, body mass index, number of retrieved oocytes, intracytoplasmic
injection, blastocyst transfer, season, and the year.

RESULTS: Median age of the study population was 35 years. Mean body
mass index was 20.9 kg/m2 andmean number of repeated IVF cycles was 1.4.
Cumulative pregnancy ratewas 51.3% (2,348/4,581). In the GLMManalysis,
IQR increases in NO2 and CO during the period 1 were related with
decreased probability of intrauterine pregnancy (adjusted odd ratio¼0.89
[95% confidence interval¼0.82, 0.97] and 0.92 [0.84, 1.00]). In addition,
we found the inverse association for PM10, NO2, and CO during the period
3 and achievement of intrauterine pregnancy in each cycle (0.87 [0.79,
0.95], 0.84 [0.76, 0.92], and 0.92 [0.85, 1.00], respectively).

CONCLUSIONS: Increased concentrations of ambient PM10, NO2, and
CO during COS and after embryo transfer were related with decreased prob-
ability of intrauterine pregnancy in IVF cycles.

Supported by: This research was supported by Basic Science Research
Program through the National Research Foundation of Korea (NRF) funded
by the Ministry of Education (2013R1A6A3A04059017). The funder had no
role in study design, data collection and analysis, decision to publish, or prep-
aration of the manuscript.
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DECLINE IN SEMEN QUALITY OF BRAZILIAN MEN
INVESTIGATED FOR INFERTILITY IN THE LAST 27
YEARS. L. F. Baccaro, A. C. Ropelle, J. A. Nascimento,
F. A. Fazano, M. Sousa, J. R. Erbolato Gabiatti, L. Costa-
Paiva. Obstetrics and Gynecology, University of Campinas (UNICAMP),
Campinas, Brazil.

OBJECTIVE: In the last decades, there have been questions about a
possible decline in seminal quality of men around the world and its possible
consequences for human species. Our objective was to evaluate seminal pa-
rameters of Brazilian men investigated for infertility in the last 27 years.
DESIGN: Retrospective analysis of spermograms performed at University

of Campinas - Brazil.
MATERIALS AND METHODS: The study population was composed of

all male partners of couples admitted for infertility between 01/1989 and 12/
2016. Samples of men known to have some deleterious condition to seminal
quality, samples used for in vitro fertilization or intrauterine insemination,
and samples produced by voluntary semen donors were excluded. The depen-
dent variables were sperm concentration before (SCB) and after semen pro-
cessing (SCA), percentage of spermatozoa with progressive motility (PM)
and percentage of spermatozoawith normalmorphology (NM). The indepen-
dent variablewas the sample’s year of collection categorized into five groups:
% 1995; 1996-2000; 2001-2005; 2006-2010; > 2010. The age of man at
sample collection and other parameters of the spermogram were considered
as control variables. Statistical analysis was carried out using Kruskal-Wallis
test and generalized linear models.
RESULTS: 18902 samples produced by 9495 men were analyzed. The

mean number of samples per subject was 1.99 (�0.73). Throughout the study
period, the mean age of men was 32.92 (�6.54) and the median was 32.30
years (range 18.10-67.42). For 8562 samples, there was also data on seminal
processing. The means of the four dependent variables declined during the
analyzed period. SCB decreased from 86.42 million/ml in the period %
1995 to 48.32 million/ml in the period > 2010 (p<0.001). SCB decreased
from 11.38 million/ml in the period% 2000 to 5.64 million/ml in the period
> 2010 (p<0.001). PM decreased from 47.6% in the period% 1995 to 35.9%
in the period> 2010 (p<0.001). NM decreased from 37.1% in the period%
1995 to 3.7% in the period > 2010 (p<0.001). Generalized linear models
confirmed the independent association between the sample’s year of collec-
tion and SCB (b¼-0.03; p<0.001), SCA (b¼-0.03; p<0.001), PM (b¼-0.01;
p<0.001) and NM (b¼-0.09; p<0.001).
CONCLUSIONS: In the last 27 years, there has been a decline in sperm

concentration (before and after semen processing), in the percentage of sper-
matozoa with progressive motility and with normal morphology in Brazilian
men investigated for infertility. These data highlight the need for elucidation
of possible factors causing this decline in seminal quality.
References:
1. Carlsen E, Giwercman A, Keiding N, et al. Evidence for decreasing

quality of semen during past 50 years. BMJ. 1992;305(6854):609-13.
2. Fisch H. Declining worldwide sperm counts: disproving a myth. Urol

Clin North Am. 2008;35(2):137-46, vii.
3. RollandM, LeMoal J, Wagner V, et al. Decline in semen concentration

and morphology in a sample of 26,609 men close to general population
between 1989 and 2005 in France. Hum Reprod. 2013;28(2):462-70.

4. Huang C, Li B, Xu K, et al. Decline in semen quality among 30,636
young Chinese men from 2001 to 2015. Fertil Steril. 2017;107(1):83-
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HYPEROSMOTIC STRESS, METFORMIN, BR-DIM
CAUSE AMPK-DEPENDENT ANABOLISM, GROWTH,
AND STEMNESS FACTOR DECREASES MORE
STRONGLY IN 2-CELL EMBRYOS THAN
BLASTOCYSTS. E. Puscheck,a A. Bolnick,b D. Rappolee.c aOB/
GYN, Wayne State University School of Medicine, Detroit, MI; bObstetrics
and Gynecology, Wayne State University, Detroit, MI; cOB/GYN, Wayne
State University School of Medicine, Grosse Pointe Farms, MI.

OBJECTIVE: As a model for stress in vivo, we hypothesize that clinically
relevant AMP-activated protein kinase (AMPK) agonists may cause un-
wanted early pregnancy complications. Agonist types include pharma such
asmetformin and aspirin, and diet supplements (DS) such as bromo-3,3’diin-
dolylmethane (BR-DIM). To test whether metformin, aspirin or diet supple-
ment (DS) BR-DIM can induce AMPK-dependent decrease in anabolism
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assayed by pACC ser79P, and potency loss as assayed by Cdx2 and Oct4 and
whether 2-cell embryos are more sensitive than blastocyst stage embryos. To
test whether AMPK-dependent decrease in growth rates by these compounds
is a large in blastocysts as in 2-cell embryos.

DESIGN: Laboratory animal model.
MATERIALS ANDMETHODS: Culture post-thaw mouse zygotes to the

2-cell embryo stage and test effects after 1hr AMPK agonists’ (e.g. Met, Asa,
BR-DIM, control hyperosmotic stress) exposure on AMPK-dependent loss
of phosphorylation of acetyl coA carboxylase pACC ser79P). Drug and DS
are similar to peak, maternal blood dose. Culture post-thaw mouse morulae
to blastocyst stage and test for increase in pACC ser79P and oct4. Confirm
AMPK-dependence by reversing potency loss in 2-cell- or blastocyst-stage
embryos with AMPK inhibitor compound C (CC). Test whether Met+Asa
(i.e. co-added) or DS BR-DIM decrease growth rates of morulae cultured
to late blastocyst by performing cells counts.

RESULTS: Aspirin, Metformin, and positive control hyperosmotic sorbi-
tol increased pACC ser79P�20-fold over 2-cell embryos cultured for 1hr in
KSOMaa alone and BR-DIM caused a �31fold increase. However similar
duration and level of stimulus at blastocyst stage only increase pACC
ser79P 3-6-fold. We previously showed that these stressors caused a 40-
85% Oct4 protein loss in 2-cell embryos that was �60-90% reversible by
co-culture with AMPK inhibitor CC. However preliminary data suggest
that Oct4 loss at the blastocyst stage was only 30-50% although reversibility
of loss was similar at 50-90% after co-culture with CC. We previously
showed that pharma and a DS nearly completely arrested cell proliferation
at the 2-cell stage and now report that Metformin decreases growth but sig-
nificant growth continues in the blastocyst.

CONCLUSIONS: The data suggest that for hyperosmotic stress, AMPK-
dependent drug- and DS-induced decrease in anabolism, cell growth, and po-
tency factor transcription factors maybe more powerful at the 2-cell stage.
Anabolism and potency measurements are within pharmacokinetic peak us-
ing near peak concentrations, and pACC ser79P is a highly specific AMPK
substrate motif reversible by CC. Thus AMPK-dependence and exposure
modeling are robust next hypothesis to test if whether these have stimuli
have access to embryos in vivo.
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IMATINIBMAYDISRUPTEPIGENETICREGULATION
OF PLACENTAL DEVELOPMENT. W. Salem,a

C. Krapp,b R. Paulson,c K. Chung,c R. Nowak,d

M. S. Bartolomei,b L. K. McGinnis.a aOB/GYN, USC, Los An-
geles, CA; bUPENN, Philadelphia, PA; cUSC, Los Angeles, CA; dUniv of
Illinois, Urbana, IL.

OBJECTIVE: Imatinib is an oral chemotherapeutic agent that is widely
used for the treatment of chronic myelogenous leukemias, acute lymphocytic
leukemias and gastrointestinal stromal tumors in reproductive aged women.
This study seeks to determine the unforeseen epigenetic consequences of Im-
atinib, a tyrosine kinase inhibitor, on placental development.

DESIGN: Murine model.
MATERIALSANDMETHODS: Amurinemodel was designed to include

three groups (n¼8-12 mice/treatment). Group 1: 400mg/kg intraperitoneal
(IP) Imatinib injected daily (100ul) for 4 weeks prior to pregnancy. Group
2: 400mg/kg daily IP for 4 weeks stopped at the time of breeding and fol-
lowed by Imatinib (1mg/ml) in their drinking water during breeding and
pregnancy. Group 3: (control group) IP injection of 100ul of water daily

for four weeks. After 4 weeks of injections, female mice were mated over-
night. At midgestation, all pregnant females were euthanized. Uteri were
either fixed intact or dissected to isolate placentas for DNA and RNA.
Nine placentas per group were assayed for epigenetic markers. Candidate
genes known to impact placental growth and reproduction were identified
a priori. An epigenetic analysis was conducted by performing bisulfite con-
version followed by pyrosequencing (PyromarkQ96MD,Qiagen). A LUMA
assay was conducted to interrogate genome-wide methylation.
Statistical analysis: Parametric and nonparametric distributions including

ANOVA, Wilcoxon rank sum and Kruskal-Wallis tests.
RESULTS: There were small but significant epigenetic differences for 6

genes analyzed (H19 DMR, IGDMR, Peg1DMR, Peg3DMR, SnrpnDMR,
KvDMR P<0.01). Between group 1 and controls, Imatinib treated animals
had lower mean levels of methylation for all six placental genes. Group 2 had
lower mean global methylation (LUMA assay) compared to controls (47.5 vs
52.4 p<0.05).Histological analysis of uteri demonstrated a slight but significant
decrease in litter size and an increase in the number of resorbing implantation
sites. Pup weights were not significantly different between groups.
CONCLUSIONS: Imatinib, an oral chemotherapeutic, may have disrup-

tive effects on the epigenomewhich leads to dysregulation of placental devel-
opment. Six candidate genes known to have a role in placental growth,
asymmetry, control of apoptosis and embryonic growth were hypomethy-
lated in the presence of Imatinib. These findings suggest that treatment
with Imatinib may be associated with adverse reproductive and perinatal out-
comes.
Supported by:USCNorris Cancer Center’s Institutional/American Cancer

Society Research Grant (LK McGinnis).
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PHTHALATES MAY ALTER MACROPHAGE
SIGNALINGTOPROMOTEAPERMISSIVE ENVIRON-
MENT FOR THE INITIATION OF
ENDOMETRIOSIS. A. D. Greene,a J. M. Sroga,a

M. A. Thomas,a K. A. Burns.b aObstetrics and Gynecology, University of
Cincinnati, West Chester, OH; bEnvironmental Health, University of Cincin-
nati, Cincinnati, OH.

OBJECTIVE: Endometriosis is considered an estrogen-dependent dis-
ease; however, the immune system plays a role in the pathogenesis. Endome-
triosis initiation is not well understood andmay be affected by environmental
toxicants. Phthalate, a plasticizer found in common products, is a weak estro-
gen, but also is an immunotoxicant. Women with endometriosis have
increased macrophages (Mɸs) in the peritoneal cavity, as well as increased
levels of di-(2-ethylhexyl)phthalate (DEHP). We hypothesize that phthalates
alter uterine and/or Mɸ factors involved in endometriosis development.
DESIGN: Basic research in human cell lines with biological and experi-

mental replicates.
MATERIALS ANDMETHODS: Ishikawa cells, an endometrial cell line,

were treated with vehicle, 25-200mM DEHP, or estradiol (E2) as a positive
control for 1 and 24 hours. Ribonucleic acid was isolated, reverse transcribed
to complimentary deoxyribonucleic acid, and then used for real time poly-
merase chain reaction gene expression analysis. COX2 and IL6 gene expres-
sion were examined. THP-1 cells, a human monocyte cell line, were
differentiated into Mɸs with phorbol-12-myristate-13-acetate for 3 days, fol-
lowed by further differentiation to M1 Mɸs, pro-inflammatory, or M2 Mɸs,
anti-inflammatory, using interferon gamma or interleukin-4, respectively, for

Methylation of Six Differentially Methylated Regions in Imatinib Treated Mice

Descriptive Characteristics Control
Group 1 Prepregnancy

Imatinib
Group 2 Prepregnancy
and Pregnancy Imatinib P

Females not pregnant 0% (0/8) 11%(1/9) 25% (3/12) NS
Mean Litter Size 13.5 11.6 8.8 0.048

Imprinted Gene Methylation Control Group 1 Group 2 P

H19DMR 52.05 50.09 52.83 0.03
IGDMR 40.6 37.3 42.07 0.002
Peg1DMR 45.19 41.67 45.94 0.003
Peg3DMR 50.36 48.18 50.93 0.013
SnrpnDMR 44.16 41.54 44.71 0.002
KvDMR 48.99 48.8 52.7 0.004
LUMA (Global Methylation) 52.39 53.02 47.53 NS
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24 hours. Cells were similarly treated with a dose course of DEHP for 3, 8,
and 24 hours to examine gene expression of chemokines and cytokines. Two-
way ANOVAwas used to compare data.

RESULTS: In Ishikawa cells, COX2 increases significantly with E2, but no
change in gene expression is seen with DEHP. There is no change in gene
expression of COX2 at 24 hours, or IL6 at 1 or 24 hours. Differentiation of
M1 and M2 Mɸs was confirmed by examining known M1 and M2 markers.
When gene expression of various chemokines and cytokines known to increase
with endometriosis were examined, DEHP significantly increases gene expres-
sion at early time points and lower dose exposures in M1 and M2 Mɸs. M1
Mɸs respond predominantly at 3 hours, whereas M2 Mɸs respond predomi-
nantly at 3 and 8 hours, and often with a stronger response to DEHP than
M1Mɸs. At 24 hours, M1 andM2Mɸs exhibit no changes in genes examined.

CONCLUSIONS: M1 and M2 Mɸs respond to DEHP by increasing che-
mokine and cytokine gene expression at early time points. This suggests
DEHP may act directly on Mɸs in women to alter responses that may in-
crease the likelihood of developing endometriosis. DEHP seems to not be
altering uterine gene expression, furthering our hypothesis that DEHP acts
through Mɸs. Further studies of this effect are ongoing in a murine model.

Supported by: T32: A National Training Program in Reproductive Medi-
cine.
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SEROPREVALENCE OF ZIKA VIRUS IN AN IVF
CLINIC IN S~AO PAULO - BRAZIL. M. O. Cassara,a

C. E. Busso,b L. O. Tso,a R. Sabato Romano,a

C. G. Rubin,b N. Busso.c aHuman Reproduction, Projeto
ALFA, S~ao Paulo, Brazil; bProjeto ALFA, S~ao Paulo, Brazil; cALFA Project -
Assisted Fertilization, S~ao Paulo, Brazil.

OBJECTIVE: The objective of this study was to determine the seropreva-
lence of Zika virus in the population submitted to ART treatments in a private
clinic in S~ao Paulo, Brazil.

DESIGN: Descriptive cross-sectional study, 847 tests were performed in
759 patients starting assisted reproduction treatment (high and low complexity
treatments were included, as well as, patients with intention to preserve the
fertility). Data was collected from April 2016 to December 2016.

MATERIALS AND METHODS: Blood samples were collected at the
beginning of treatment of all patients, which were tested for Zika virus
(IgM test). As a confirmatory test, a molecular biology test (PCR) was per-
formed if positive IgM, according to the Nacional Agency of Sanitary Vigi-
lance (ANVISA) guidelines.1

RESULTS: A total of 847 IgM tests were performed in 759 patients.
A single case tested positive for zika virus anti bodies (IgM). The patient, a

femalewhowas asymptomatic and had not been to a known endemic zone for
zika virus, underwent a confirmatory test (molecular biology PCR test),
which resulted negative.

CONCLUSIONS: In 2015 a dramatic increase of severe birth defects
(microcephaly) in Brazil, was associated with Zika virus infection.Under
this context, facing a Zika outbreak, ANVISA has recommended that all
women undergoing reproduction treatment must be tested for Zika virus
(IgM test) before gamete collection since March 2016. The purpose of this
new rule is to avoid contamination of fetuses conceived through ART.The re-
sults of this study suggest that inclusion of zika virus test as a mandatory
routine is questionable given the low incidence of Zika virus and the high
cost of the test, which further increases the cost of the treatment, that is
not founded by insurance companies and the government.More studies are
needed, with larger samples, to calculate the real prevalence of Zika virus
in the population submitted to ART treatments.

Reference:
1. Resoluç~ao ANVISA/DC No 72 (brasilian law),de 31 de março de

2016.Di�ario Oficial da Uni~ao; Poder Executivo, Bras�ılia, DF, 1 abr.
2016, Seç~ao 1, p.10. Avaiable in: <http://portal.anvisa.gov.br/docu
ments/33880/2568070/RDC_72_2016.pdf/14b66550-3af2-4761-a439-
2140c33043cd>.
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KNOWLEDGE, ATTITUDES AND PRACTICES OF PA-
TIENTSOFAFERTILITYCLINIC INAZIKA-ENDEMIC
CARIBBEAN COUNTRY. D. A. Dickson,a S. Mankee-
Sookram,a N. Jess,a C. L. Minto-Bain,b S. Ramsewak.a aEm-
bryology, Trinidad & Tobago IVF and Fertility Centre, Maraval, Trinidad
and Tobago; bTrinidad & Tobago IVF & Fertility Centre, Maraval, Trinidad
and Tobago.

OBJECTIVE: To examine patients’ knowledge and attitude to Zika virus
(ZIKV) and its prevention; and to survey patients’ opinions on the issue of
terminating an affected pregnancy.
DESIGN: Anonymous self-administered questionnaire of a cross-

sectional sample of 229 subjects. Descriptive and inferential statistics were
used to analyze the data. Setting: Trinidad and Tobago, a Zika-endemic
Country, May - October, 2016.
MATERIALS AND METHODS: Patients, 18 - 50, participating in any

infertility discussion at Trinidad IVF and Fertility Centre were recruited
for this study. Informed consent was obtained for all participants. Each
participant, one or both partners, completed a questionnaire. No personally
identifiable information was collected.
RESULTS: A total of 280 patients were invited to participate, with 229 re-

sponses obtained. Participants demonstrated good knowledge of (i) ZIKVand
its causative link to fetal brain abnormalities (98%); later classified as
Congenital Zika Syndrome (CZS); and (ii) that ZIKV was both mosquito-
borne and sexually-transmitted (87%). A knowledge gap existed where
78% (179/229) of subjects had not considered the option of delaying a preg-
nancy prior to completing the survey. Respondents demonstrated a positive
attitude towards ZIKV preventative measures during pregnancy, except for
condom use (40%, n¼92). In terms of information provision; 57% felt na-
tional government information on ZIKV was inadequate and 81% of persons
determined our Centre’s information provision was adequate. On termination
of a pregnancy (TOP) 50% of subjects would like to be given the option of a
TOP, if their child was diagnosed with CZS in utero.
CONCLUSIONS: This study highlighted gaps in attitudes of participants

towards (i) actively considering delaying a pregnancy and (ii) utilizing all
preventative measures especially condoms during the ZIKVepidemic in Tri-
nidad and Tobago. Based on these findings, targeted interventions are recom-
mended to bridge knowledge gaps and public attitudes.
References:
1. Brasil, P., Pereira, Jr, J. P., Raja Gabaglia, C., Damasceno, L., Waki-

moto, M., Ribeiro Nogueira, R. M., ...&Calvet, G. A. (2016). Zika vi-
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ZIKA VIRUS AWARENESS AMONGST PATIENTS
SEEKING CONCEPTION VERSUS REPRODUCTIVE
ENDOCRINOLOGY PHYSICIANS. J. M. Aly,a

S. E. Pollack,b M. G. Vega.c aOBGYN, Cooper University Hos-
pital, Camden, NJ; bOBGYN, Albert Einstein College of Medicine, Bronx,
NY; cDepartment of Obstetrics & Gynecology & Women’s Health, Monte-
fiore Medical Center/Albert Einstein College of Medicine, Bronx, NY.

OBJECTIVE: The full spectrum of outcomes that may be associated with
Zika virus infections during pregnancy is unknown and requires further
investigation. As more information becomes available it is important that
pregnant and reproductive age patients be aware of the Zika virus, risk of
transmission, and possible implications. Also, equally important is the
knowledge of the disease and current guidelines among physicians actively
trying to help women get pregnant. The purpose of this study is to assess
the awareness and knowledge of Zika virus amongst reproductive agewomen
actively seeking conception in comparison to Reproductive Endocrinologists
(REs) who treat them.

DESIGN: This is a cross-sectional descriptive study.
MATERIALS AND METHODS: A survey was conducted among pa-

tients seeking treatment at Montefiore’s Institute for Reproductive Medi-
cine and Health. Demographics and questions regarding mode of
transmission, infection, affected areas, symptomology, risks to fetuses,
and current CDC guidelines were included in the survey. Physician
knowledge and adherence to CDC guidelines was assessed by a survey
conducted among members of the Society for Reproductive Endocri-
nology and Infertility using a web-based platform. Independent t-test,
chi-square and One-way ANOVA were used for data analysis with p
<0.05 as significant.

RESULTS: Survey responses were collected from 61 patients and 74 phy-
sicians. Both patients (93%) and REs (98.6%) were aware of the association
between Zika virus and microcephaly. Although both were low, REs re-
sponded correctly more often than patients regarding modes of transmission,
42.3% vs. 19.7%, p 0.005. Also, REs responded correctly more often than pa-
tients regarding geographic areas most affected, 100% vs. 93.3%, p 0.042.
REs and patients alike answered poorly regarding symptoms associated
with Zika infection (2.8% vs. 8.3%, p 0.162) and presentation (64.8% vs.
55%, p 0.254). Furthermore, a large portion of both patients and REs were
unaware that Zika infected patients most commonly are asymptomatic. High-
lighting concern for safe pregnancies, only 32% of REs answered correctly
regarding current CDC recommendations on time to delay conception post
exposure.

CONCLUSIONS: Despite a high awareness of Zika virus among REs and
patients, a large proportion failed to identify all symptoms and common pre-
sentations. Amongst REs, not only were a large proportion uncomfortable
screening and managing patients with possible exposure, but there were
similar knowledge gaps of Zika virus infection symptoms among both
groups. In comparing both groups, physicians and patients have a poor under-
standing of transmission mechanisms and current CDC recommendations
regarding conception and travel, identifying areas to focus education.
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THEIMPACTOFZIKAVIRUSONREPRODUCTIVEPLAN-
NING IN AN INFERTILE POPULATION. A. W. Tiegs,a

S. Willson,a Y. Kramer,b D. H. McCulloh,b C. McCaffrey,b

K. N. Goldman.b aNYU School of Medicine, New York, NY;
bNYU Fertility Center, New York, NY.

OBJECTIVE: Zika virus is transmitted through mosquitoes and sexual
contact and is associated with severe congenital anomalies. The Centers
for Disease Control (CDC) recommends that women and men traveling to
Zika-affected regions (>70 countries by 2016) delay pregnancy by 8 weeks
and 6 months, respectively. We hypothesized that infertile patients may be
unwilling to delay conception despite these recommendations. We sought
to assess knowledge of Zika virus and if such knowledge influenced repro-
ductive planning among infertile women.

DESIGN: Web-based anonymous survey at academic medical center.
MATERIALS AND METHODS: Patients who were seen at the NYU

Fertility Center between Jan 2016 and Mar 2017 (n¼1887) were invited to

complete an anonymous survey (April 2017). Patients not intending to
conceive, including those undergoing oocyte or embryo cryopreservation,
were excluded. The survey included an original questionnaire and two vali-
dated questionnaires: modified short-form State-Trait Anxiety Inventory
(STAI-6) and health literacy scale. Summary statistics (%) were performed
and data analyzed with Mann-Whitney U (median, range) where appropriate
(p<0.05).
RESULTS: 160 patients completed the survey; 153 met inclusion

criteria. The majority identified as Caucasian (68%), married (80%),
>35y (64%), nulliparous (47%), demonstrated adequate health literacy
(93%) and had attempted conception for >1 yr (75%). All respondents
were familiar with the Zika epidemic, primarily learning of it through me-
dia (81%). Most correctly identified mode of transmission (92%), associ-
ated symptoms and prevention measures (80%), but only 14% correctly
identified that infection could be asymptomatic and most (71%) were
incorrect regarding the recommended time after potential exposure to
delay pregnancy. Despite counseling, 64% did not know males could
cryopreserve sperm for future pregnancy attempts. The majority (85%)
had changed travel plans due to fear of Zika exposure, but most (91%)
did not alter reproductive plans, with a minority reporting delayed (6%)
or completely deferred (3%) pregnancy attempts. Of those who traveled
to Zika-affected regions (n¼28), 61% had not changed sexual practices,
21% used condoms and 18% were abstinent. Age and years of infertility
did not predict likelihood to delay pregnancy. STAI-6 scores indicated
higher anxiety among those with >1 yr infertility (median 46.7, range
20-80) vs <1 year (median 38.3, range 23-57), (p<0.005), but STAI
scores were similar amongst those who did or did not change travel or
reproductive plans due to Zika.
CONCLUSIONS: The majority of respondents altered travel plans to

avoid Zika virus but did not delay pregnancy attempts. Studies should assess
patient response in Zika-affected regions. We identified opportunities for pa-
tient and provider education specific to the infertile population.
Reference:

www.CDC.gov.
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KNOWLEDGE, ATTITUDES AND PRACTICES
REGARDINGZIKAVIRUS IN PATIENTS PRESENTING
FOR INFERTILITY TREATMENTANDHEALTHCARE
PROFESSIONALS. A. Raman, J. P. Dubaut, H. R. Burks,
A. Quaas. Obstetrics & Gynecology, University of Oklahoma Health Sci-
ences Center, Oklahoma City, OK.

OBJECTIVE: Zika virus (ZIKV) poses a teratogenic risk to couples at-
tempting reproduction (1). The aim of our study is to determine awareness
and perceptions about ZIKV in terms of knowledge, attitude and practices
among patients presenting for infertility evaluation and among healthcare
providers to women of reproductive age.
DESIGN: Cross-sectional survey.
MATERIALS AND METHODS: After IRB approval, infertility patients

as well as residents and faculty of the Obstetrics and Gynecology department
were invited to participate. Data was collected using a standardized multiple-
choice questionnaire. Participants were then provided with a one-page
handout containing focused information about ZIKV compiled from public
health organizations. Awareness was re-evaluated 2-6 weeks later using the
same questionnaire either in clinic or via email. Pre- and post-intervention
results were compared with McNemar’s tests. Patient and physician groups
were compared with Chi-square tests of homogeneity. Fisher’s exact tests
were used when appropriate.
RESULTS: 46 patients and 32 physicians participated in the study. Table 1

shows percent correct answers to knowledge-based questions about ZIKV
infection compared in two ways. Column (A) reflects patient responses
compared pre- and post-intervention. Column (B) compares first survey re-
sults between patients and physicians. Patients post-handout showed
increased awareness (p<0.05) of transmission, fetal risks, symptoms, pre-
vention, and travel warnings. Physicians were right significantly more often
than patients for most knowledge questions, as might be anticipated. Howev-
er the survey also highlighted some areas of lack of awareness among phy-
sicians: only 33% of physicians identified ZIKV symptoms and 3%
specified countries with ZIKV travel risk. Follow-up was low, only 13/46 pa-
tients and 9/32 physicians completed a second survey. The physicians’ pro-
portion of correct answers did not change on the second survey (not shown).
When first queried, 32% of patients were not worried about ZIKV; the pro-
portion of moderately or extremely worried patients decreased after the
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handout was given, but this was not statistically significant (30.4% vs 7.7%,
p¼0.15).

CONCLUSIONS: It is important to increase public understanding about
ZIKV, its effects and various modes of transmission, particularly for those
pregnant or planning pregnancy. Our primary and follow-up surveys taken
together suggest that many such patients as well as their health care providers
stand to benefit from outreach and educational efforts focused on sharing up-
dated information about ZIKV.

Reference:
1. Petersen EE, Meaney-Delman D, Neblett-Fanfair R, Havers F, Oduyebo T,

Hills SL et al. Update: Interim Guidance for Preconception Counseling
and Prevention of Sexual Transmission of Zika Virus for Persons with
Possible Zika Virus Exposure - United States, September 2016.
MMWR Morbidity and mortality weekly report. 2016;65(39):1077-81.
http://dx.doi.org/10.15585/mmwr.mm6539e1.
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ZIKAVIRUS - HOW WELL DO PHYSICIANS ADHERE
TO PUBLISHEDGUIDELINES? M. G. Vega,a J. M. Aly,b

S. E. Pollack.c aDepartment of Obstetrics & Gynecology &
Women’s Health, Montefiore Medical Center/Albert Einstein
College of Medicine, Bronx, NY; bOBGYN, Cooper University Hospital,
Camden, NJ; cOBGYN, Albert Einstein College of Medicine, Bronx, NY.

OBJECTIVE: Zika virus is a mosquito-borne flavivirus that has recently
become an epidemic. Severe malformations and adverse pregnancy out-
comes have been reported in fetuses born from infected mothers. The
CDC has published guidelines on how to screen and manage patients
with Zika exposure, as well as preconception recommendations. Repro-
ductive Endocrinologists (REs) are in a unique position to counsel women
preconceptually. The information obtained in our survey will aide in how
to best focus efforts in educating physicians. The purpose of this study is
to assess RE knowledge on Zika virus and awareness of current CDC
guidelines.

DESIGN: This is a cross-sectional descriptive study.
MATERIALS AND METHODS: A survey was conducted among mem-

bers of the Society for Reproductive Endocrinology and Infertility using a
web-based platform. Demographics and questions regarding mode and
mechanism of transmission, infection, affected areas, symptomatology,
risk to fetus, and current CDC guidelines were included in the survey. Chi-
Square, student t-test and one-way ANOVAwere used for statistical analysis
with p <0.05 as significant.

RESULTS: There were 71 survey respondents. The majority of respon-
dents were Board Certified (70.4%) and practicing in a group private prac-
tice (46.5%). Non-Hispanic whites were the predominant patient
population in most practices (59.2%). While all respondents were aware
of the CDC guidelines for prevention and screening, a large proportion
(31%) of respondents were not comfortable screening patients. Physicians
that were in practice for more than 20 years constituted the majority of re-
spondents (28.1%) that answered ‘‘yes’’ to screening patients for future
travel to endemic areas, whereas fellows constituted 43% of the ‘‘no’’ an-
swers, p 0.022. Furthermore, individual questions were unsatisfactorily
answered in many instances, indicating a gap in knowledge and manage-
ment (Table 1).

CONCLUSIONS: Awareness of the Zika virus guidelines is high among
REs. Unfortunately, a survey shows that a large proportion of REs do not
feel comfortable screening or appropriately manage patients with possible
exposure. Efforts should be focused in educating physicians in screening

and early management of patients with possible exposure, to help ensure
the healthiest outcomes possible.

Table 1. Survey Questions

Question n Responded n Correct Percent

What is the most common
presentation of Zika
VirusInfection?

71 46 64.8%

Which of the following
symptoms is associated
with Zika virus infection?
(select all correct answers)

71 2 2.8%

What is the suggested
timeframe to wait before
attempting pregnancy in
women and men with Zika
virus exposure (such as
recent travel to endemic
areas)?

71 32 45.1%

How can the Zika virus be
transmitted to other
people? (select all correct
answers)

71 30 42.3%

What is the recommended test
to detect Zika virus
infection in asymptomatic
women with recent travel
(<2 weeks) to endemic
areas?

71 50 70.4%

What is the best test to detect
Zika virus infection in
symptomatic women (<2
weeks since onset of
symptoms)?

71 50 70.4%

Which of the following
potential oocyte donors
should be considered
ineligible?

71 21 29.6%

How long should an oocyte
donor be deferred from
donating if they have
recently travelled to a Zika
virus endemic area?

71 57 80.3%

OTHER: ART - CLINICAL
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EMBRYO-ENDOMETRIAL CROSSTALK: IS TRANS-
FERRING A POOR QUALITY EMBRYO WITH A
HIGH GRADE BLASTOCYST DETRIMENTAL?
M. T. Connell,a J. M. Csokmay,b A. Y. Christy,c

A. A. Eubanks,b A. DeCherney,a K. Devine,d E. Levens,d M. J. Hill.a
aNIH, Bethesda, MD; bWalter Reed National Military Medical Center, Be-
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Grove Fertility Center, Rockville, MD.

Table 1. ZIKV knowledge comparisons (A) Pre- and Post- (B) Between groups

Knowledge tested

Patients pre-handout
(n¼46)

(A) Patients post-handout
(n¼13)

(B) Physicians pre-handout
(n¼32)

% correct % correct p-value % correct p-value

Mode of transmission 30.4 84.6 <0.01 78.1 <0.01
Population at risk 91.3 100 0.57 100 0.14
Fetal risks of maternal infection 37 84.6 <0.01 75 <0.01
ZIKV symptoms 4.3 38.5 <0.01 31.3 <0.01
Deferral of pregnancy recommendations 47.8 76.9 0.11 81.3 <0.01
ZIKV prevention 30.4 84.6 <0.01 78.1 <0.01
CDC travel warning areas 2.2 23.2 0.03 3.1 1
Actions to take after travel to at risk areas 84.8 100 0.33 87.5 1
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OBJECTIVE: Evidence suggests embryos can signal the endometrium and
embryo quality may affect endometrial receptivity. Our objective was to
determine if transferring a poor quality embryo with a high grade blastocyst
is detrimental relative to transferring a high grade blastocyst alone (SET).

DESIGN: Retrospective cohort study.
MATERIALS ANDMETHODS: Autologous IVF cycles from 2013-2015

were included. Patients with a double embryo transfer (DET) of a good qual-
ity blastocyst plus a fair or poor blastocyst, early blastocyst, or morula were
compared to SET. The primary outcome was live birth. GEE models were
used to account for multiple patient cycles and age. The primary analysis
was in patients with 1 good blastocyst to transfer, additional lower quality
embryo(s) available, and no suitable blastocysts to vitrify. Additional ana-
lyses were performed : (1) not limiting the cohort to those with only 1
good blastocyst (with GEE linear adjustment for supernumerary vitrified em-
bryos as this was associated with birth) (2) by the stage of the second embryo
(3) in women <38 (4) in women R38.

RESULTS: 4,640 IVF cycles were analyzed. Patients with a DETwere 2.5
years older than SET (P<0.01). In none of the analyses did transferring a sec-
ond poor quality embryo negatively affect birth rate. In the primary analysis,
transferring a second poor embryo increased live birth by 6% and the twin
rate by 15%. Analyzing by stage, the addition of a poor quality blastocyst
or early blastocyst markedly increased the twin rate by 22-27% with slight
increases in live birth. The addition of a morula did not increase live birth
but resulted in 12% more twins. In women <38, DET increased birth by
7% but resulted in 18% more twins. In women R 38, DET increased preg-
nancy by 9% with a 15% increase in twins.

CONCLUSIONS: Addition of a poor quality embryo did not have a detri-
mental effect relative to transfer of a single high quality blastocyst. In pa-
tients <38 whom ASRM recommends SET, transferring a second poor
quality embryo increases the risk of twins with minimal increase in live birth.

Supported by: This research was supported, in part, by Intramural research
program of the Program in Reproductive and Adult Endocrinology, NICHD,
NIH.
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FRESH TRANSFER COMPARED TO PRIMARY
FROZEN EMBRYO TRANSFER (FET): RETROSPEC-
TIVE ANALYSIS OFDEMOGRAPHICS, CYCLECHAR-
ACTERISTICS AND IMPLANTATION, PREGNANCY,
AND LIVE BIRTH RATES. J. Stanhiser,a B. Hayward,b S. Ansari,c

M. C. Mahony,b M. A. Fritz,a J. E. Mersereau.a aUniversity of North Car-
olina, Chapel Hill, NC; bEMD Serono Inc., Rockland, MA; cPrometrika,
LLC, Cambrdige, MA.

OBJECTIVE: In light of advancing technologies enabling improvements
in embryo cryopreservation, FET have increased in frequency and may
now offer benefits over fresh transfers, potentially simulating a more natural
uterine environment for implantation, while reducing potential risks associ-
ated with fresh transfer. This analysis compared cycle characteristics that

lead to fresh transfer versus freeze-all followed by FET as well as resulting
implantation rates (IR), pregnancy rates (PR) and live birth rates (LBR).
DESIGN: Retrospective cohort analysis of a large real-world database

including 15 clinics across the US with patients from all 50 states.
MATERIALS AND METHODS: Autologous IVF cycles from 2013-16

with fresh transfer or in which all embryos were frozen were included
from the IntegraMed America, Inc. network database. Cycles implementing
preimplantation genetics screening were excluded. PR and LBR after fresh
vs. primary FET were analyzed by age categories.
RESULTS: A total of 46,255 cycles were analyzed: 33,664 fresh and

12,561 freeze-all (9,237 with primary FET). Compared to women who un-
derwent fresh transfer, primary FET patients were more likely to be older,
with higher Antim€ullerian hormone (AMH), and higher levels of estradiol
and progesterone on the day of trigger (Table, all p<0.0001). On average 2
more oocytes were retrieved in cycles resulting in all embryos frozen than

n
Clinical

Pregnancy Live Birth Twins
Age adjusted birth

OR (95% CI)
Age adjusted
birth P value

Primary analysis: 1 good blastocyst available
SET vs DET

SET 255 50% 44% 1% Ref Ref
DET 288 54% 50% 16% 1.28 (0.87-1.90) 0.20
Subanalysis 1: SET vs DET
SET 3751 57% 49% 1% Ref Ref
DET 889 61% 56% 21% 1.34 (1.10-1.53) 0.002
Subanalysis 2: SET vs DET by embryo stage
SET 3751 57% 49% 1% Ref Ref
DET w/Poor Blastocyst 229 67% 61% 27% 1.59 (1.189, 2.14) 0.002
DET w/ Early Blastocyst 455 63% 57% 22% 1.37 (1.08-1.64) 0.006
DET w/ Morula 205 56% 50% 12% 1.02 (0.77-1.34) 0.89
Subanalysis 3: SET vs DET in women <38

years old
<38 SET 3462 58% 51% 1% Ref Ref
<38 DET 529 63% 58% 19% 1.32 (1.09-1.60) 0.004
Subanalysis 3: SET vs DET in women R38

years old
R38 SET 289 46% 33% 0% Ref Ref
R38 DET 360 55% 45% 15% 1.38 (1.00- 1.91) 0.004

Table. Patient, Cycle Characteristics and Live Birth Rates following Fresh

Transfers and Freeze-all

Characteristic
Fresh Transfers
(n ¼ 33,664)

Freeze-all Cycle
(n ¼ 12,561)

Patient age, years,
mean (SD)

35.1 (4.56) *35.9 (4.77)

Baseline AMH,
ng/dL, mean (SD)

3.0 (3.36) *3.7 (4.24)

Elevated peak estradiol
(>3000 pg/mL), %
of cycles

24.3% *44.7%

Elevated peak progesterone
(>1.5 ng/mL), % of
cycles

34.6% *61.2%

LBRa by age
group, %
(births/transfers)

Fresh Transfers
(n ¼ 33,664)

Primary FET
(n ¼ 9,237)

<35 44.6%(5315/11,923) *52.1%(1270/2438)
35 - 37 38.1%(2316/6081) *45.1%(520/1152)
38 - 40 27.7%(1446/5220) *39.9%(395/991)
41 - 42 15.4%373/2427) *26.6%(147/553)
>42 6.4%(80/1246) *14.8%(58/393)

AMH, Antim€ullerian hormone; LBR, live birth rate; FET, frozen embryo
transfers; SART, Society of Assisted Reproductive Technology; SD, standard
deviation.
* p<0.0001. P-values for comparison of fresh vs. frozen cycles from t-test
(for age and AMH) and chi square test (for all other comparisons).
aLive birth rates were limited to cycles starting before January 1, 2016, to
allow for transfer and follow-up of birth results.
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in fresh transfer cycles. Fewer embryos were transferred after thaw, however
IR were higher in primary FET than in fresh transfers. Across all age groups,
FET patients had R11% increase in IR and PR, and R7% increase in LBR
(Table, all p<0.0001).

CONCLUSIONS: This analysis shows that patient and cycle characteris-
tics are significantly different for primary FET compared to primary fresh
transfers. While pregnancy and live birth rates were higher after FET across
all age groups, further analysis is needed to also adjust for patient/cycle dif-
ferences in AMH, diagnosis and hormone levels. Additional analysis is indi-
cated to clearly delineatewhich subsets of patients most benefit from primary
frozen vs fresh transfer.
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TRENDS AND CORRELATES OF MALE SEX AMONG
ASSISTED REPRODUCTIVE TECHNOLOGY BIRTHS
IN THE UNITED STATES. J. L. Narvaez,a J. Chang,b

S. Boulet,c M. Davies,d D. M. Kissin.e aDepartment of Gyne-
cology and Obstetrics, Emory University School of Medicine, Atlanta, GA;
bCDC, Atlanta, GA; cCenters for Disease Control and Prevention, Atlanta,
GA; dUniversity of Adelaide, Adelaide, Australia; eDivision of Reproductive
Health, Centers for Disease Control and Prevention, Atlanta, GA.

OBJECTIVE: To assess United States national trends in the proportion of
males among live births in the assisted reproductive technology (ART) pop-
ulation and in the general population, investigate the sex distribution among
ART live births stratified by preimplantation genetic diagnosis or screening
(PGD/PGS) use, and identify predictors of offspring sex.

DESIGN: Retrospective cohort study using data from the National Vital
Statistics System (NVSS) and US fertility clinics reporting the National
ART Surveillance System (NASS) for 2005-2014.

MATERIALS ANDMETHODS: The Cochran-Armitage test was used to
assess trends in the proportion of males among all US live births
(n¼40,924,570) and all live births resulting from ART (n¼607,555) during
2005-2014. Data in subsequent analyses were restricted to live births from
fresh ART cycles in years 2010-2014. We used c2 tests to compare the dis-
tribution of male and female live births according to patient and cycle char-
acteristics, stratified by use of PGD/PGS. For the fresh, non-PGD/PGS group,
we used log-binomial models with generalized estimating equations for clus-
tering by clinic to calculate adjusted risk ratios (aRR) and 95% confidence
intervals (CI) for the association between selected patient and treatment char-
acteristics and male sex. Analyses were also performed for the subpopulation
of singletons born following single embryo transfer (SET) to address poten-
tial bias from monozygosity.

RESULTS: The proportion of males among ART births increased from
50.3% to 51.2% from 2005-2014 (P<0.05), while no significant trend
was detected in the general population. During 2010-2014, there were
214,274 liveborn infants resulting from fresh ART cycles. 53.5%
(5,492/10,266) of infants resulting from PGD/PGS cycles were male,
as compared to 50.6% (103,228/204,008) in the non-PGD/PGS group.
Among all live births from non-PGD/PGS cycles, blastocyst transfer
was positively associated with male sex (aRR 1.03, 95% CI 1.02-
1.04), while use of intracytoplasmic sperm injection (ICSI, aRR 0.94,
95% CI 0.93-0.95) and transfer of two (aRR 0.98, 95% CI 0.97-0.99)
or three or more embryos (aRR 0.98, 95% CI 0.96-0.99) were negatively
associated with male sex. ICSI use had a similar negative association
with male sex among singletons following SET (aRR 0.93, 95% CI
0.90-0.95).

CONCLUSIONS: The higher proportion of males resulting from cycles
using PGD/PGS may be contributing to increased male ART births. ICSI
use, embryo stage, and number of embryos transferred are also associated
with male sex; further investigation is needed to understand possible under-
lying causes.
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tory, Embryology, Alicante, Spain; bClinical Embryology, Valencia, Spain;
cIVI Alicante, Gynecologist, Alicante, Spain.

OBJECTIVE: One of the most widespread techniques in assisted repro-
duction is seminal cryopreservation. Different studies have suggested that

cryopreservation causes loss of sperm quality and may even affect the
viability of the embryo and consequently the clinical outcomes. However,
other studies with frozen semen show discrepancies on its effect on clinical
outcomes and a few evaluate the influence of seminal cryopreservation on
embryonic quality.
Time-lapse incubators have been introduced in laboratories that help eval-

uate embryos continuously, allowing the detection of any events that
occurred during their development.
This provides us a new embryonic selection and evaluation strategy, based

on its dividing times and in combination with classical morphological
methods.
Is a breakthrough in assisted reproduction laboratories, since until now we

could only observe specific events by optical microscopy.
DESIGN: A retrospective study.
MATERIALS AND METHODS: With time-lapse technology we

analyzed the embryonic kinetics of a total of 1027 embryos from 114 patients
undergoing oocyte donation program at the IVI Alicante center, from June
2013 to December 2014. The mean age of the patients was 41.42 years
with a mean BMI of 23.88 and a mean of donated oocytes of 12.66. We
divided the study into two groups ‘‘Fresh Semen’’ and ‘‘Frozen Semen’’
and Embryoscope� evaluated the embryonic kinetics and clinical variables
of all cycles.
Statistical analysis was used ANOVA test to compare the means of the

times and Chi-square to compare the clinical data with a value of p <0.05
significant.
RESULTS: The division times were obtained by analyzing a total of

1027 embryos, of which 574 belonged to the ‘‘Fresh Semen’’ group and
453 to the ‘‘Frozen Semen’’ group. Clinical outcomes were obtained
from a total of 114 patients, 63 from the ‘‘Fresh Semen’’ group and 51
from the ‘‘Frozen Semen’’ group. No significant differences were found
except in PN and t4 when we analyze the embryo division time. However,
we observed that the embryos from the fresh semen group had a slower
division than the frozen semen until day 3 and is in tBH when inverted
being faster than fresh semen.73.8% of the embryos included in ‘‘fresh
semen’’ group and 72.2% of the embryos included ‘‘frozen semen’’ group
developed until day 5, we did not find significant differences in number of
cells, fragmentation and symmetry on D3, there were also no significant
differences in the embryonic quality of D5 and D6.Regarding clinical out-
comes, we only found significant differences in cycle performance (the
proportion of cycles with tranfered and frozen embryos), being higher
with fresh semen.
CONCLUSIONS: In view of our results, we conclude that the cryopreser-

vation of semen does not compromise the embryonic viability nor the results
in TRA but improves the logistics of an ivf cycle.
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ICSI IN UNEXPLAINED INFERTILITY CYCLES: A
LINKED CYCLE ANALYSIS OF THE SART
DATABASE. S. Senapati,a N. C. Koelper,a

M. D. Sammel,b L. Johnson,c A. Dokras.a aObstetrics and Gy-
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OBJECTIVE: In vitro fertilization (IVF) with intracytosplasmic sperm in-
jection (ICSI) may improve fertilization rates and reduce total fertilization
failure (TFF) in couples with unexplained infertility. However, data
regarding ICSI utilization and pregnancy over multiple cycles are lacking.
We aim to assess if ICSI impacts IVF utilization and cumulative live birth
in couples with unexplained infertility.
DESIGN: Retrospective cohort.
MATERIALS ANDMETHODS: IVF cycles reported to the Society for

Assisted Reproductive Technology (SART) from 2004 to 2011 were
examined. Cycles were included if unexplained infertility was the
only diagnosis in the first fresh cycle. Exclusion criteria included: first
fresh cycle before 2004, second-day ICSI, mixed fresh/frozen transfers,
missing data for age, BMI, and smoking. Mixed linear, logistic, and cox
regression models were used to estimate fertilization rate, TFF, embryos
transferred and cryopreserved, cumulative clinical pregnancy and live
birth rate by insemination method. Changes in infertility diagnosis
and ICSI utilization in subsequent cycles were analyzed. Adjusted
models controlled for age, BMI, smoking, FSH dose, number of oocytes
retrieved, and multiple cycles per patient. This study has 95% power to
detect a 10% increase in live birth rates. A p value of <0.001 was
considered significant.
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RESULTS: Of the 33,835 cycles included, ICSI and conventional insem-
ination were utilized in 12,560 and 11,582 of first fresh cycles, respectively.
Subsequent retrievals prior to live birth were needed in 30% and 24% cycles,
respectively. The groups were similar for BMI, smoking, FSH dose and num-
ber of oocytes retrieved in all retrieval cycles. ICSI cycles had lower risk of
TFF (AOR 0.47, 95% CI 0.39-0.58) despite lower fertilization rates (66% vs.
68%, p<0.001), and weremore likely to have blastocyst transfers (AOR 1.60,
95% CI 1.47-1.74) compared to conventional insemination. In subsequent
cycles, 24% of patients had new diagnoses, most commonly DOR (8.1%)
and male factor (6.1%). ICSI utilization remained consistent over all cycles
with minimal cross-over. There was no difference in the number of retrievals
to achieve live birth (median 2 retrievals, AHR 0.97, 95% CI 0.97-1.00), and
no difference in live birth rate over multiple fresh cycles by insemination
method (AOR 0.95, 95% CI 0.90-1.00).

CONCLUSIONS: For patients with unexplained infertility, ICSI results in
a lower chance of TFF and a higher likelihood of embryo transfer over time.
Insemination method is not associated with number of retrievals to, or inci-
dence of, live birth. Further studies are needed to account for the impact of
pre-implantation genetic testing and other indications for frozen embryo
transfers in both cumulative live birth rates and time to pregnancy in couples
with unexplained infertility.

Supported by: NIH K12HD001265 (SS).
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IMPLANTATION AND LIVE BIRTHS FOLLOWING
TRANSFER OF 0PN EMBRYOS IN NATURAL CYCLE
IVF. C. Potts,a J. D. Gordon,b M. DiMattina,b

A. Fiorentino,b G. F. Celia.c aInova Fairfax Hospital, Falls
Church, VA; bDominion Fertility, Arlington, VA; cOb/Gyn, Eastern Virginia
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OBJECTIVE: To investigate the incidence and clinical outcome of em-
bryos that develop from oocytes without pronuclei (0PN) at fertilization
check in natural cycle in vitro fertilization (NC IVF) cycles with intracyto-
plasmic sperm injection (ICSI). Implantation (IR) and live birth rates
(LBR) were determined for the 0PN embryos that were transferred.

DESIGN: Retrospective observational study.
MATERIALSANDMETHODS: A comprehensive review was performed

of 2449 cycles of NC IVF with ICSI between 2009 and 2015, at a private
fertility clinic in Arlington, VA. The outcome of 2PN and 0PN development
in terms of day 3 morphology, IR and LBR were analyzed.

RESULTS: At least one egg was successfully retrieved in a total of 2449 NC
IVF cycles, resulting in a total of 2584 oocytes. ICSI was then performed on
2091 metaphase II oocytes. At fertilization check, 2PN were observed in
1823 oocytes (87.0%) and 0PN were evident in 252 oocytes (12.0 %). On
day3, 14382PNembryos (78.9%) exhibitedmore than6blastomeres compared
to 34 0PNembryos (13.5%) . 8 patients had their embryos cultured to day 5with
no further development, in these cases transfer was not performed. 14 embryos
were transferred on day 3 and 12 embryos were transferred on day 5 (for a total
of 26 embryos transferred). In all cases a single embryowas transferredyielding
10 clinical pregnancies with an IR of 38.5%, and 5 total live births (19.2%).
There were no birth defects reported in these live-born infants.

CONCLUSIONS: Continued culture of NC IVF oocytes with 0PN at
fertilization check is strongly recommended, given the encouraging LBR ob-
tained with the transfer of these embryos in this study. The IR and LBR ob-
tained in this study, the first report analyzing 0PN-derived embryos in
unstimulated IVF, were similar to previous studies of 0PN-derived embryos
in stimulated IVF cycles.
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OBJECTIVE: Prior to ovulation, oocytes are arrested in meiosis I (MI),
and the luteinizing hormone (LH) surge triggers ovulation and completion
of MI. Maternal nondisjunction in MI is the most common cause of aneu-
ploidy. In patients undergoing ART, the ovulation sequence has historically
been initiated with human chorionic gonadotropin (hCG) acting directly on
LH receptors in the ovary. Alternatively, ovulation can be initiated with a
GnRH agonist acting on the level of the pituitary, utilizing the body’s endog-
enous store of LH, which has a significantly shorter half-life. We aimed to
determine if aneuploidy rates in embryos differed by the mechanism of
IVF trigger.
DESIGN: Retrospective cohort study
MATERIALS AND METHODS: Fresh autologous IVF cycles from

March 2014 through July 2015 with embryos undergoing PGSwere available
for analysis. The associations between trigger type and aneuploidy were
analyzed using linear mixed models with random intercepts to account for
repeated measurements. Rates were adjusted for maternal age, BMI, and
ovarian reserve.
RESULTS: 707 cycles from 543 unique patients were available for analysis.

3049 embryos were biopsied. DNAwas unable to be amplified from 108 em-
bryo biopsies; thus, 2941 embryos were available for analysis. The average pa-
tient age was 37 years. Higher rates of diminished ovarian reserve (DOR) were
seen in patients receiving hCG compared toGnRH agonist and dual trigger. Pa-
tients receiving hCG trigger had fewer oocytes retrieved, 2PNs, and blastocysts
compared to those with GnRH agonist and dual triggers. No significant differ-
ence in percentage of embryos with aneuploidy was observed with GnRH
agonist when compared to hCG trigger (Beta¼-0.003, 95%CI: -0.05, 0.05,
p¼0.89). Further dual trigger had similar aneuploidy percentages (Beta
¼-0.004, 95%CI: -0.10, 0.10, p¼0.93) relative to hCG trigger.
CONCLUSIONS: IVF trigger type does not affect aneuploidy rates in pa-

tients undergoing ART. The specific trigger type should be determined based

hCG Trigger
(n¼446)

GnRH Agonist
Trigger (n¼230)

Dual
Trigger
(n¼27)

Maternal age (years) 37.5 35.8 37.1
Patients with DOR 19% 10% 7%
Average oocytes

retrieved
13.2 20.4 20.3

Average No. 2PN 8 12.8 13
Average No.

blastocysts
3.8 6.3 6.9

No. embryos
biopsied

1516 1266 159

Adjusted aneuploidy
percentage

60.7% 60.4% 60.3%

Table 1. Cycle data for patients undergoing NC IVF (2009 to 2015)

Total Number of Cycles with Oocytes 2449
Total Number of Oocytes 2584
Number of MII Oocytes (%) 2091 (81.1)

2PN 0PN

Number of embryos (%) 1823 (87) 252 (12)
Number of Day 3 Embryos 6 cells or more (%) 1438 (78.9) 34 (13.5)
Number of Embryos Transferred 1317 26 (14 on Day 3, 12 on Day 5)
Number of Clinical Pregnancies (%) 383 (29) 10 (38.5) (7 on Day 3, 3 on Day 5)
Number of Embryos Implanted (%) 385 (29.2) 10 (38.5) (7 on Day 3, 3 on Day 5)
Number of Live Births (%) 250 (19) 5 (19.2) (5 on Day 3)
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on the patient’s clinical presentation, and patients should be counseled that
there is no increased risk of aneuploidy with either method. This provides
reassurance that GnRH trigger, which may be selected to optimize patient
safety, does not compromise egg quality.
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ASSOCIATION BETWEEN AGE, ANTI-MULLERIAN
HORMONE AND BIOCHEMICAL PREGNANCY
LOSS. L. A. Bernardi, N. King, J. Zhang, R. B. Barnes,
J. Robins. Northwestern University Feinberg School of Medi-
cine, Chicago, IL.

OBJECTIVE: To determine whether age and ovarian reserve are associ-
ated with biochemical pregnancy loss after in vitro fertilization (IVF).

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: Data were collected from IVF cycles

performed in a university clinic from 2002-2015. Cycles were analyzed if
a woman had a serum hCG that was greater than 5 mIU/mL following a fresh
or frozen embryo transfer. Women were classified as having a biochemical
pregnancy loss when the serum hCG declined spontaneously after hCG
was repeated or if ultrasound did not identify a clinical pregnancy in the
setting of declining hCG levels. Logistic regression was performed to eval-
uate whether there was a relationship between age and biochemical preg-
nancy loss. Age adjusted logistic regression was also used to determine if
there was an association between Anti-mullerian hormone (AMH), a surro-
gate marker of ovarian reserve, and biochemical pregnancy loss.

RESULTS: 3919 IVF cycles from women with a mean age of 36.0 years
(�4.2) were analyzed. Overall, 19.8% of these cycles ended in biochemical
pregnancy loss. The percentage of biochemical pregnancy loss by age was:
16.1% (<35), 19.0% (35-37), 24.0% (38-40), 28.3% (41-42) and 22.9%
(>42). Age was significantly associated with biochemical pregnancy loss
(OR 0.945, 95% CI 0.927, 0.963, p¼0.0001). The mean AMH was 3.0 ng/
mL (�3.6).While AMHwas associated with age, AMHwas not significantly
associated with biochemical pregnancy loss (OR 1.03, 95% CI 0.215, 1.24,
p¼0.19).

CONCLUSIONS: It is commonly thought that aneuploidy explains the
majority of biochemical pregnancy losses. However, because it is impossible
to obtain a tissue diagnosis, this hypothesis is difficult to prove. It has been
definitively proven that the probability of aneuploidy increases with age.
Our data demonstrates that the probability of biochemical pregnancy loss
dramatically increases as a function age. Therefore, it is reasonable to assume
that, biochemical pregnancy losses are, at least in a large part, a result of
aneuploidy. It does not appear that AMH is associated with biochemical
pregnancy loss, thus suggesting that women with lower ovarian reserve are
not more likely to suffer biochemical pregnancy losses than women who
are of equal age with higher ovarian reserve.
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OBJECTIVE: To assess the impact of exclusion of 35,406/184,527
(19.2%) autologous cycles involving embryo banking from the 2014 ART
live birth rates (LBR) reported by the Center for Disease Control and Preven-
tion (CDC) under Congressional legal mandate.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: To assess the impact of excluding em-

bryo banking cycles, we compared total clinic LBRs for autologous cycles
by including all initiated ART cycles or, as was done in the CDC report,
excluding banking cycles. Twenty-seven (6%) out of 458 reporting ART
clinics were statistically defined as outliers because over 40% of their autol-
ogous cycles involved banking. The effect of excluding banking cycles was
compared between these outlier clinics and all other reporting clinics.

RESULTS: Though outlier clinics represented only 6% of reporting
clinics, they performed 12% of all US ART cycles. Calculated by the CDC
method, their collective LBR was marginally higher than that of the other
94% of clinics (33.1% vs. 31.1%) Accounting for banking cycles, their
LBR, was, however, significantly below the other clinics (15.5% vs.

26.6%, P¼ 0.001), and most outlier clinics, indeed, demonstrated LBRs
below the median for all clinics, and LBRs calculated by these two methods
increasingly diverged up to a maximum of 4.5 fold.
CONCLUSIONS: LBRs reported by the CDC, therefore, significantly

mislead the public. Moreover, likely because the public is influenced by in-
flated reported LBRs, outlier clinics with excessive utilization of embryo
banking may benefit by gaining market share of ART cycles. The main lim-
itation of this analysis is inability to differentiate between long-term banking
for fertility preservation (a minority of banking cycles) and short-term
banking (a majority of banking cycles) and between embryo (a majority)
and oocyte banking (a minority).
Supported by: The Center for Human Reproduction and The Foundation

for Reproductive Medicine
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A MACHINE LEARNING ALGORITHM APPLIED TO
TIME LAPSE DATA PROVIDES A ROBUST MODEL
TO PREDICT EMBRYO DEVELOPMENT AND DEM-
ONSTRATES IMPORTANT ROLES FOR MULTINU-
CLEATION AND CLEAVAGE TIME. L. Wang,a H. Liu,b J. Zhang,b

D. L. Keefe.c aObstetrics and Gynecology, New York University School of
Medicine, New York, NY; bNew Hope Fertility Center, New York, NY; cOb-
Gyn, New York University Langone Medical Center, New York, NY.

OBJECTIVE: Morphological characteristics are the most widely used
criteria to select embryos for transfer. Time-lapse observation of in vitro em-
bryo development provides another dimension—morphokinetics—to the
assessment of embryos. In this study, we applied a machine learning algo-
rithm to further enrich current embryo kinetic data assessment methodolo-
gies. By combining these two innovative technologies, we developed a
robust model to predict embryo development.
DESIGN: Retrospective cohort study of the relationship between time

lapse data and embryo development, including pregnancy and live birth rates.
Time lapse focused on multinucleation and time to cleavage. The sample
consisted of 210 embryos from 33 patients treated at a single fertility center
between March 2013 to December 2015.
MATERIALS AND METHODS: Time-lapse images of human embryos

were analyzed for number of nuclei at 1, 2, and 4 cell stages, cleavage times,
and presence of cytoplasmic bridges. Multinucleation was defined as greater
than two nuclei per blastomere. Information regarding embryo development
included expansion grade, ICM grade, trophoectoderm grade and ploidy sta-
tus. Patient factors, including age at retrieval, were extracted from the med-
ical record. Data was imported into theWaikato Environment for Knowledge
Analysis (Weka) machine learning tool, and factors related to clinical preg-
nancy and live birth were identified.
RESULTS: Factors listed in Table 1 provided the strongest predictors of

clinical pregnancy and live birth. Using a C4.5 decision tree algorithm,
this model achieved an AUC of 0.744, which is above the AUC cutoff (R
0.7) required to achieve adequate discrimination.
CONCLUSIONS: Our study serves as a proof of concept of the power of

integrating machine learning with time lapse to predict IVF outcome. Future
studies should focus on elucidating the mechanisms that underlie the factors
identified by our model. For example, given that the time of cleavage has
been identified as an important factor for prediction of live birth rate, we hy-
pothesize that there is potential association between multinucleation and
cleavage time. Future studies should validate our model with a prospective
study, and elucidate the mechanisms underlying the model.

Table 1. Predictors of live birth and pregnancy rates

Time-lapse Measurements Additional Data

- Nuclei at 1 cell, 2 cell, and 4
cell stages

- Patient age at retrieval

- Presence of cytoplasmic bridges - Expansion, ICM,
trophoectoderm grade

- Time at 1st cleavage, 2nd
cleavage, 3rd cleavage,
compaction, and blastocele
formation

- General CGH result
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OBJECTIVE: It is generally accepted that a morula on day 4 is the normal
stage of a healthy developing embryo, but data is limited regarding etiology
and prognosis when the embryo is still at the morula/ cavitating morula
(CAVM) stage on day 5. The aim of this study was to 1. Describe and
compare the ongoing pregnancy rate between morula and CAVM transferred
on day 5. 2. To describe and compare the blastulation rate between day 5
morula and CAVM. 3. To describe the pregnancy rate of these slow devel-
oping blastocysts during the following FET cycle.

DESIGN: A single-center, retrospective cohort study between January
2012 and November 2016.

MATERIALS AND METHODS: Three thousand three hundred and
twenty-one cycles included 10,304 delayed development embryos on day 5
that were cultured until day 6.

RESULTS: 186 patients had fresh embryo transfers of 82 embryos at the
morula stage and 104 embryos at the CAVM stage. The pregnancy rate
(15.8% vs. 21.1% p¼NS) and the ongoing pregnancy rate (15.8% vs.
17.3% p¼NS) were comparable between the two groups. The study group
included 10304 day 5 delayed embryos: 5395 morulas and 4909 CAVM on
day 5. The blastulation rate was significantly higher in the CAVM group
compared to the morula group (39.2% vs. 20.4% p<0.001) and the progres-
sion to TQE was significantly higher in the CAVM group (35.9% vs. 17.7%
p<0.001). We included 201 FET cycles, 77 warmed blastocysts that devel-
oped from a morula on day 5 and 124 warmed blastocysts that developed
from a CAVMon day 5. The clinical pregnancy ratewas comparable between
the two groups per embryo transfer ( 21.3% vs. 24.7% p¼NS). An average of
20.4% of the morula developed to the blastocyst stage on day 6 and only
13.3% of the transferred blastocysts (that developed from morulae) during
FET cycles resulted in an ongoing clinical pregnancy. Therefore only
2.71% of the morulae on day 5 will result in an ongoing pregnancy. An
average of 39.2% of the CAVM developed to the blastocyst stage on day 6
and only 20.6% of the transferred blastocysts (that developed from the
CAVM) during FET cycles resulted in an ongoing clinical pregnancy. There-
fore only 8.1% of the CAVM resulted in an ongoing pregnancy.

CONCLUSIONS: Transferring of fresh slow developing embryos seems
to improve the cycle outcomes compared to culturing for another day and
then vitrifying and thawing later. This important information should be taken
into consideration at day 5 before the decision is made concerning which em-
bryo to transfer and which to culture to day 6 for vitrification.

References:
1. Tao, J., et al., The neglected morula/compact stage embryo transfer.

Hum Reprod, 2002. 17(6): p. 1513-8.
2. Kang, S.M., et al., Clinical outcomes of elective single morula embryo

transfer versus elective single blastocyst embryo transfer in IVF-ET. J
Assist Reprod Genet, 2012. 29(5): p. 423-8.

3. Skorupski, J.C., et al., Successful pregnancy rates achieved with day 4
embryo transfers. Fertil Steril, 2007. 87(4): p. 788-91.

4. Gardner, D.K., Schoolcraft, W.B, In vitro culture of human blastocysts,
in Towards reproductive certainty, M.D. Jansen R, Editor. 1999:
Parthenon Publishing, Carnforth, UK. p. 378-388.

5. Kovacic, B., et al., Developmental capacity of different morphological
types of day 5 human morulae and blastocysts. Reprod Biomed Online,
2004. 8(6): p. 687-94.

6. Barrenetxea, G., et al., Blastocyst culture after repeated failure of cleav-
age-stage embryo transfers: a comparison of day 5 and day 6 transfers.
Fertil Steril, 2005. 83(1): p. 49-53.

P-596 Wednesday, November 1, 2017

WHAT IS THE OPTIMAL TIMING OF EMBRYO
TRANSFER WHEN THERE ARE ONLY UP TO TWO
EMBRYOS AT CLEAVAGE STAGE?. J. Haas,a

J. S. Meriano,b R. Bassil,c R. Casper.d aTRIO Fertility Partners,
Toronto, ON, Canada; bEmbryology, Trio Fertility, Toronto, ON, Canada;
cTRIO Fertility Partners, University of Toronto, Toronto, ON, Canada; dPro-
fessor, University of Toronto, Toronto, ON, Canada.

OBJECTIVE: Not only has there been a debate whether embryo transfer
should be performed at the cleavage stage or at the blastocyst stage but there
is also uncertainty regarding when to transfer if there are only one or two em-
bryos at the cleavage stage. The aim of this study was to compare the preg-
nancy rate of day 3 transfers vs. blastocyst stage transfers in patients who had
only one or two embryos at the cleavage stage on day 3.
DESIGN: A single center, retrospective cohort study.
MATERIALS AND METHODS: 531 patients were included in the study.

Between January 2012 and November 2016, 102 patients with one or two
cleavage stage embryos had their embryos transferred on day 3 and 429 pa-
tients had their embryos cultured to day 5 for transfer.
RESULTS: The average number of oocytes (5.9 vs 6.5, p¼NS) and mature

oocytes (4.0 vs 4.6, p¼NS) and number of cleavage stage embryos on day 3
was similar in the two groups (1.3 vs. 1.5, p¼NS). The clinical pregnancy rate
per retrieval (22% vs. 24.6%, p¼NS) and the ongoing pregnancy rate per
retrieval (20% vs. 20.2%, p¼NS) were comparable between the two groups.
Fifty seven (13.2%) of the patients had cleavage embryo arrest and didn’t
have any embryo to transfer on day 5, 118 (27.5%) patients had only
morula/cavitating morula to transfer on day 5 and 254 patients (59.2%)
had a fully expanded blastocyst on day 5.We performed a regression analysis
to examine the independent contribution of different variables to the predic-
tion of which embryos may develop into a blastocyst. Age (OR 0.9, 95% CI
0.83-0.98) and number of embryos at cleavage stage (OR 3.51, 95% CI 1.85-
6.67) were the only variables that were found to predict the development to
blastocyst stage. Older patients and patients with fewer embryos at the cleav-
age stage were found to have a higher incidence of cleavage stage arrest.
CONCLUSIONS: The cumulative pregnancy rate is the same for patients

with 1-2 cleavage stage embryos regardless of whether the embryo is trans-
ferred on day 3 or day 5. The implantation rate per day 5 embryo is greater
than at the cleavage stage but up to 40% of patients in this group will not have
an expanded blastocyst for transfer. The decision to transfer on day 3 or day 5
will depend on an individual patient’s desire to know the quality of their em-
bryo/s and their emotional response to a possible lack of transfer at day 5.
References:
1. Glujovsky, D., et al., Cleavage stage versus blastocyst stage embryo

transfer in assisted reproductive technology. Cochrane Database Syst
Rev, 2016(6): p. CD002118.

2. Martins, W.P., et al., Blastocyst versus cleavage stage embryo transfer:
a systematic review and meta-analysis of the reproductive outcomes.
Ultrasound Obstet Gynecol, 2016.

3. De Vos, A., et al., Cumulative live birth rates after fresh and vitrified
cleavage-stage versus blastocyst-stage embryo transfer in the first
treatment cycle. Hum Reprod, 2016.

4. Racowsky, C., et al., The number of eight-cell embryos is a key deter-
minant for selecting day 3 or day 5 transfer. Fertil Steril, 2000.
73(3): p. 558-64.
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INTRACYTOPLASMIC SPERM INJECTION USE IN
STATES WITH AND WITHOUT INSURANCE
COVERAGE FOR INFERTILITY TREATMENT IN
THE UNITED STATES, 2000-2014. A. Dieke,a
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OBJECTIVE: To examine recent trends and associations in intracytoplas-
mic sperm injection (ICSI) use among states with and without an insurance
mandate for coverage of in vitro fertilization (IVF) services.

DESIGN: Population-based cross-sectional study.
MATERIALS AND METHODS: Data from the 2000-2014 National

Assisted Reproductive Technology Surveillance System were analyzed.
We used linear regression to assess trends in ICSI use among fresh IVF
cycles performed in 8 states with insurance mandates for IVF, and 43
states without mandates (including the District of Columbia), stratified
by male factor infertility. For the most recent 5-year period (2010-
2014), we compared ICSI use by mandate status, and used log-binomial
regression to calculate adjusted rate ratios (aRR) for associations be-
tween ICSI use and insurance mandates, accounting for clustered clinic
outcomes with generalized estimating equations. We also compared
ICSI use in non-male factor infertility cycles by mandate status for
selected characteristics (unexplained infertility, low oocyte yield,
maternal age greater than or equal to 38 years, greater than or equal
to 2 prior cycles and no live births, and use of preimplantation genetic
diagnosis (PGD)). P-values less than 0.05 were considered statistically
significant.

RESULTS: ICSI use increased overall during 2000-2014, but for non-
male factor infertility cycles, the increase was greater among non-
mandate states (34.6% vs 71.4%, a 36.8% change, P<.0001) versus
mandate states (39.5% vs 62.3%, a 22.8% change, P<.0001). From
2010-2014, ICSI use was higher in non-mandate vs. mandate states, for
cycles with (94.5% vs. 90.9%, aRR 0.97; 95% CI, 0.94-0.996, P¼.03),
and without (68.4% vs. 59.6%, aRR 0.86; 95% CI, 0.74-0.99, P¼.04)
male factor infertility. ICSI use was statistically significantly higher in
non-mandate states than in mandate states for the selected characteristics
assessed except for PGD; this difference was the greatest among cycles
with unexplained infertility (66.7% vs. 53.5%) and low oocyte yield
(71.8% vs. 61.1%).

CONCLUSIONS: Mandates were associated with decreased ICSI use for
non-male factor infertility cycles, especially for cycles with unexplained
infertility and low oocyte yield.
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PREGNANCYOUTCOMES FORWOMENWITHOUTA
MALE PARTNER UNDERGOING DONOR
INSEMINATION. C. S. Ladanyi,a W. Y. Craig,b

K. A. Maas,c A. Penzias,d B. Lannon.e aOB/GYN,MaineMed-
ical Center, Portland, ME; bCenter for Outcomes Research and Evaluation,
Maine Medical Center Research Institute, Scarborough, ME; cOB/GYN -
Reproductive Endocrinology and Infertility, Fertility Specialists Medical
Group, San Diego, CA; dBoston IVF / Harvard Medical School, Waltham,
MA; eBoston IVF, So. Portland, ME.

OBJECTIVE: Report pregnancy outcomes after intrauterine insemination
with donor sperm (IUI-D) in women without a male partner.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: De-identified data were obtained from

53 North American fertility clinics using a common electronic health re-
cord (eIVF, PracticeHwy.com, Irving, TX). All single and lesbian part-
nered women undergoing IUI-D were eligible (31,535). IUI-D cycles
with complete data (14,164) were included in the analysis. Pregnancy
was defined as clinical intra-uterine gestation and pregnancy rates were
compared between study subgroups by life tables and by Cox regression
analysis.

RESULTS: 2,667 lesbian partnered women (mean age 33.4 years)
completed 8,686 cycles and 1,659 single women (mean age 37.5 years)
completed 5,478 cycles. Accounting for drop-out, the cumulative preg-
nancy rate after 12 cycles (except where noted ) was 67% (< 30 years),
55% (30.1-35 years), 48% (35.1-40 years), and 24% (>40 years) for
lesbian partnered women and 71% (< 30 years; 10 cycles), 63%
(30.1-35 years), 61% ( 35.1-40 years), and 19% ( > 40 years) in single
women using donor sperm. The effect of age on pregnancy rate was sig-
nificant ( p<0.001) for all age groups when compared to age > 40 years.
Overall, lesbian partnered women had a mean pregnancy rate of 6% per
cycle compared to 4% among single women. After 12 cycles (< 30
years), 10 cycles (30.1-35 years), 8 cycles (35.1-40 years), and 7 cycles
(>40 years), this rate decreased to 0% in lesbian partnered women. Af-
ter adjusting for age at cycle 1 and for drop-out, there was no significant

difference in pregnancy rates between lesbian partnered and single
women; hazard ratio 1.06 (0.90-1.24), p¼0.51.
CONCLUSIONS: Lesbian partnered women tend to present for treatment

at a younger age than single, un-partnered women. Cumulative pregnancy
rates in both populations decrease with advancing age. Both populations
demonstrate a trend toward a higher pregnancy rate than previously pub-
lished data on heterosexual infertile women undergoing un-medicated IUI.
Although pregnancies are demonstrated after IUI-D in up to10 cycles in
lesbian partnered women age < 35 years, the per cycle pregnancy rate re-
mains low. These data, together with patient goals, may be used to counsel
women regarding expectations for IUI-D and impact the timing of initiation
of in-vitro fertilization.
Supported by: eIVF, PracticeHwy.com, Irving, TX and New England

Fertility Society.
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NEW RISK FACTORS FOR THE DEVELOPMENT OF
ENDOMETRIAL FLUID IN STIMULATED
IVF. P. Pradervand,a,b R. Antaki,a,b A. Guedon,a

S. Phillips,b I. Kadoch,a,b L. Lapensee.a,b aCentre Hospitalier
Universitaire de Montr�eal, Montreal, QC, Canada; bOVO Fertility, Montreal,
QC, Canada.

OBJECTIVE: Endometrial fluid (EF) is a poorly understood pathology
and remains a challenge for clinicians as very little data exists to explain
its consequences and treatment. The hydrosalpinx set apart, we wanted to
better characterize the potential diagnosis associated with EF to better under-
stand its natural history and, eventually, being able to evaluate its real impact
on the endometrium.
DESIGN: We designed a monocentric retrospective case-control study

based on the stimulated IVF cycles done in a university-affiliated private
in vitro fertilisation (IVF) center (OVO clinic) between January 2010 and
April 2016.
MATERIALS AND METHODS: The EF being an indication for

freezing of all embryos (FAE), we firstly isolated all the FAE proced-
ures and searched the presence of EF as the indication for FAE. Selec-
tion of controls was made by frequency matching on the year of the
procedure with a ratio of 2 controls for 1 case. No proper pairing was
done in order not to control for significant associated variables and
miss them. All the EF cases were removed from the controls and we
made sure that the same control patient wasn’t picked twice. The
descriptive variables were compared between cases and controls with
a t-test, a chi square or a Fischer exact test when appropriate. The vari-
ables under investigation (polycystic ovarian syndrome (PCOS), ovarian
hyperstimulation syndrome, former pelvic surgery, former endometrial
surgery, former cesarean section, former myomectomy, uterine myomas
and severe endometriosis) were submitted to a univariate logistic regres-
sion. We then used those that were significantly associated to EF to
construct a multivariate regression model. We voluntarily investigated
a population with a low prevalence of hydrosalpinx, as it is already a
known risk factor.
RESULTS: Out of 9000 stimulated cycles performed between January

2010 and April 2016, 1204 had a FAE. Among them, we identified 86 EF
cases and selected 172 controls. Our two groups were similar in term of
age (34.6 years old�4.6 (EF group) vs 35.0�4.5 (control group), p¼0.45)
or infertility duration (3.9 years�2.9 vs 3.9�2.9, p¼0.93). In the multivariate
regression, the following variables were significantly and independently
associated with EF: previous myomectomy OR¼19.77 (4.01-97.53) (95%
confidence interval), severe endometriosis OR¼5.97 (2.09-17.05), PCOS
OR¼5.72 (2.66-12.33) and previous cesarean section 5.17 (1.84-14.49).
CONCLUSIONS: Our work is nowadays the largest case-control study

about EF cases. Our results are not only confirming the association between
PCOS or at least, a high ovarian response to the stimulation and EF, but also
reporting for the first time an association between previous uterine surgery as
well as severe endometriosis with the endometrial liquid presence in IVF.
The management of these difficult patients as well as their pregnancy
outcome is to be evaluated in a future study.
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ASSISTED REPRODUCTIVE TECHNOLOGY & RISK
OF CHILDHOOD CANCER: ANALYSIS WITHIN ART
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Biology,Michigan State University, East Lansing,MI; bBiostatistics, Univer-
sity of Michigan, Ann Arbor, MI; cPediatrics, University of Minnesota, Min-
neapolis, MN.

OBJECTIVE: To compare the incidence of childhood cancer in children
born from assisted reproductive technology (ART) by selected treatment pa-
rameters.

DESIGN: Longitudinal cohort of children born from ART in 14 States
(CA, CO, CT, FL, IL, MA, MI, NC, NJ, NY, OH, PA, TX, and VA).

MATERIALS AND METHODS: Women who were residents of partici-
pating study States and who underwent in vitro fertilization cycles resulting
in a live birth between 2004 and 2013 (three States to 2009 and one State to
2010) were linked to their birth certificates. All children were linked to their
respective State cancer registries through 2013 (three States through 2012);
additional data are expected from one State. Cox proportional hazards
models were used to compute hazard ratios (HRs) and 95% confidence inter-
vals (CI) of the overall risk of cancer by ART by three treatment parameters
(fresh vs frozen embryo state, day 2-3 vs day 5-6 embryo transfer, and the use
of intracytoplasmic sperm injection (ICSI), yes/no), adjusting for State and
year of birth, and mother’s age, race, and education, stratified by plurality.

RESULTS: The study cohort included 204,655 ART children with 242
registry-confirmed cancers. The HR was marginally elevated for singletons
only in fresh versus frozen embryos and day 5-6 versus day 2-3; the HR
was elevated for both singletons and twins with the use of ICSI. The confi-
dence intervals of the HR for twin births include the estimates obtained for
singletons, indicating no statistical difference between the two groups.

CONCLUSIONS: This large, population-based study shows that the po-
tential increases in cancer rates among ART children are small and not sta-
tistically significant, but did vary by treatment parameters and plurality.
These results warrant further surveillance and continued research into the po-
tential association between ART treatment and cancer.

Supported by: SART and NIH (R01 CA151973).
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FACTORS AFFECTING SEX RATIO OF OFFSPRING
FROM FROZEN-THAWED EMBRYO TRANSFER CY-
CLES OF IN VITRO FERTILIZATION/INTRACYTO-
PLASMIC SPERM INJECTION. T. Dua,b Y. Kuang.a
aDepartment of Assisted Reproduction, Shanghai Ninth People’s Hospital,
Shanghai, China; bShanghai First Maternity and Infant Hospital,
Shanghai, China.

OBJECTIVE: To investigate factors affecting sex ratio of offspring from
frozen-thawed embryo transfer (FET) cycles of in vitro fertilization (IVF)/in-
tracytoplasmic sperm injection (ICSI).

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: A total of 8,866 deliveries from 8,815

women after FET cycles of IVF/ICSI in the period between January 2004
and December 2016 were enrolled. After excluding those with both male
and female offspring, incomplete cycle information and repeated deliveries
from the same women, finally 7,107 deliveries were included and divided
into two groups: male offspring group (n¼3,747) and female offspring
group (n¼3,360). Patient and treatment characteristics including paternal
age, maternal age, maternal BMI, presence of prior full-term birth, previous
Fallopian tubal surgery, ectopic pregnancy history, Fallopian tubal diseases,
polycystic ovary syndrome, endometriosis, male factor infertility and unex-
plained infertility, method of fertilization and embryo cryopreservation,
type of endometrial preparation, number and stage of embryos transferred,
and endometrial thickness on embryo transfer day were compared between
the two groups. Binomial logistic regression (conditional backward) was

used to select significant variables affecting sex ratio of offspring, and to
calculate adjusted odds ratios (aORs) and 95% confidence intervals (CIs)
for the association between significant characteristics and sex ratio. Statis-
tical analyses were carried out by SPSS version 23.0. Chi-square test was
applied to perform group comparisons. P<0.05 was considered statistically
significant.
RESULTS: The overall sex ratio (male vs. female) was 1.12 (3,747/

3,360). More women had a prior full-term birth in the male offspring
group than in the female offspring group (8.9% vs. 6.5%, P<0.001).
Male factor infertility was less common in the male offspring group
than in the female offspring group (30.7% vs. 33.5%, P¼0.012). ICSI
(27.6% vs. 30.8%, P¼0.003) was less used while blastocyst transfer
(16.7% vs. 12.4%, P<0.001) was used more in male offspring group
than in female offspring group. Other characteristics were not signifi-
cantly different between the two groups. In the logistic regression anal-
ysis, women with full-term birth history had a significantly higher odds
of bearing male offspring compared with those without (aOR 1.38, 95%
CI 1.16-1.65). Blastocyst transfer was associated with a significantly
higher odds of male offspring delivery than cleaved embryo transfer
(aOR 1.41, 95% CI 1.24-1.61), while ICSI was associated with a signif-
icantly lower odds of male offspring delivery compared with IVF (aOR
0.88, 95% CI 0.79-0.97).
CONCLUSIONS: Blastocyst transfer, IVF and full-term birth history are

associated with a sex-ratio imbalance in favor of male offspring in FET cy-
cles of IVF/ICSI.
Supported by: the National Nature Science Foundation of China.
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UNIVERSAL PATERNAL RH SCREENING IN THE IVF
POPULATION: ADECISIONMODELTOASSESS COST
AND EFFECT. P. Bortoletto,a W. J. Huber,b E. F. Werner,b

R. Alvero.b aBrigham and Women’s Hospital, Boston, MA;
bWarren Alpert Medical School of Brown University, Women& Infants Hos-
pital of Rhode Island, Providence, RI.

OBJECTIVE: Anti-D immune globulin is commonly administered to
pregnant women following vaginal bleeding or trauma. However, in the
IVF population where paternity is certain, it is often administered unneces-
sarily. We sought to estimate the societal costs and effects of universal
paternal Rh screening in the IVF population compared to routine care.
DESIGN: Decision analytic model.
MATERIALS AND METHODS: A decision tree was constructed using

TreeAge software to estimate the cost saving from a societal perspective of
up-front universal paternal Rh screening when a woman undergoing IVF is
known to be Rh negative compared to routine care in which paternal Rh
screening was not performed. The model accounted for the probability that
a woman would have either first or third trimester bleeding or trauma. All
probabilities and costs were derived from published literature. The primary
outcome was the cost in 2017 US dollars in a theoretical cohort of 100,000
Rh negative women undergoing IVF.
RESULTS: The expected cost savings from implementing a universal

paternal Rh screening, per 100,000 women, was $600,000. Per patient, a
strategy of paternal Rh screening costs $194 compared to $200 for routine
care.
CONCLUSIONS: Universal paternal Rh screening provides a cost

saving by preventing non-indicated and costly administration of anti-D
immune globulin in the IVF population presenting with bleeding or
trauma. While the absolute individual patient cost savings is small, this
strategy could represent an opportunity for cost and risk reduction from
a societal perspective.

Fresh Frozen Day 5-6 Day 2-3 ICSI No ICSI

N, singleton children 90,243 24,619 35,861 51,546 58,718 25,769
N, cancers 111 21 48 60 77 27
Rate/1,000 births 1.23 0.85 1.34 1.16 1.31 1.05
Hazard Ratio (95% CI) 1.26 (0.78, 2.03) Reference 1.22 (0.81, 1.83) Reference 1.28 (0.81, 2.03) Reference
p-value 0.34 – 0.34 – 0.28 –
N, twin children 75,389 14,404 36,380 36,837 48,277 22,186
N, cancers 89 21 42 46 56 21
Rate/1,000 births 1.18 1.46 1.15 1.25 1.16 0.95
Hazard Ratio (95% CI) 0.68 (0.42, 1.12) Reference 0.96 (0.61, 1.52) Reference 1.35 (0.80, 2.28) Reference
p-value 0.12 – 0.86 – 0.25 –
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PERINATAL OUTCOMES AMONG SINGLETONS AF-
TER ASSISTED REPRODUCTIVE TECHNOLOGY
VERSUS FROM NATURAL PREGNANCY. Y. Guana

H. Fan.b aReproductive Endocrinology, Zhengzhou, China;
bReproductiveMedicine Center, ReproductiveMedicine, Zhengzhou, China.

OBJECTIVE: This study was performed to compare perinatal outcomes
and placental efficiency of singleton conceived from ARTwith spontaneous
pregnancy.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: In this retrospective cohort study

which was performed in the Third Affiliated Hospital of Zhengzhou
University, 3991 singleton conceived from ART and spontaneous preg-
nancy were enrolled: ART group (n¼1004) and spontaneous pregnancy
group (n¼2987). Baseline data and perinatal outcomes information
including demographic data, gestational age, mode of delivery, preg-
nancy complications, preterm labor, and intrauterine growth retardation
(IUGR), postpartum hemorrhage, neonatal outcomes (weight, Apgar
score, severe asphyxia mobidity, incidence rate of birth defect, neonatal
mortality) were recorded. Moreover, the age-stratified analysis was per-
formed.

RESULTS: Gestational age, cesarean section, premature rupture and
placenta previa were significantly higher in ART group compared to
spontaneous pregnancy group(P <0.05). However, there were no signif-
icant differences between groups in terms of other factors such as hyper-
tensive disorder during pregnancy, abnormal glucose metabolism,
gestational cholestasis, pregnancy with thyroid dysfunction, pregnancy
with anemia, group B streptococcal infection and postpartum hemor-
rhage and other pregnancy complications (P>0.05). For neonatal out-
comes, severe asphyxia mobidity was higher in the ART group (7.7%)
than spontaneous pregnancy group (2.4%). Compared with the sponta-
neous pregnancy group, placental weight was higher and placental effi-
ciency was lower in ART group (all P<0.05). Moreover, age-stratified
analysis: in the group of age<35, the average birth weight, low birth
weight rate, neonatal severe asphyxia rate, placental weight and
placental efficiency were significant higher in the ART group (all
P<0.05). However, in the group of ageR35, there were no differences
between groups (P>0.05).

CONCLUSIONS: The perinatal outcomes among singletons following
ART is relatively safe, although ART affects placental efficiency. In elder
group, age has a predominant effect on perinatal outcome.
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INFERTILITY AND MENSTRUAL CYCLE HISTORY
ARE NOTASSOCIATEDWITH MATERNAL SUBCLIN-
ICAL CARDIOVASCULAR DISEASE 4 TO 12 YEARS
AFTER DELIVERY. M. N. Menke,a B. Sun,b

J. M. Catov.a aObstetrics, Gynecology & Reproductive Sciences, Magee-
Womens Hospital/University of Pittsburgh, Pittsburgh, PA; bEpidemiology,
University of Pittsburgh, Pittsburgh, PA.

OBJECTIVE: To evaluate the association between self-reported maternal
history of infertility and menstrual cycle regularity with markers of cardio-
vascular disease.

DESIGN: Observational cohort study of cardiovascular risk factors among
women 4-12 years after the delivery of singleton infants.

MATERIALS AND METHODS: The Women and Infant Study of
Healthy Hearts (WISH) study enrolled women who gave birth between
1997 and 2002 at a tertiary care facility to a singleton infant. Exclu-
sion criteria included pregnancy history of preeclampsia, pre-preg-
nancy hypertension, or diabetes. Between 4-12 years after delivery,
a total of 702 women enrolled and underwent evaluation including
blood pressure measurement. Measurements of subclinical atheroscle-
rosis (carotid intima-media thickness (IMT)), endothelial function
(brachial flow-mediated dilation (FMD)), and arterial stiffness (ca-
rotid-femoral pulse wave velocity (PWV)) were obtained. Via a stan-
dardized questionnaire, participants provided self-reported data
regarding menstrual history and history of infertility (defined as lack
of conception after an interval of 12 months of attempting to conceive
or without use of contraception). Means of blood pressure and sub-
clinical atherosclerosis measurements were compared by maternal his-

tory of infertility and by menstrual cycle history using the analysis of
covariance, adjusted for race, age, body mass index (BMI), and smok-
ing status.
RESULTS: A total of 165 women (23.4%) provided a history of

infertility. Compared to those without such history, maternal history
of infertility showed no association with systolic (109.32 standard er-
ror [SE] 1.01 vs. 108.63 [0.68] mmHg, p¼0.52) or diastolic blood
pressures (71.80 [0.75] vs. 71.19 [0.50] mmHg, p¼0.44). Maternal his-
tory of infertility was not associated with PWV (7.78 [0.14] vs. 7.90
[0.10] m/sec, p¼0.46), IMT (0.57 [0.01] vs. 0.58 [0.004] mm,
p¼0.13), or FMD (7.93 [0.64] vs. 8.49 [0.45] percent, p¼0.41). The
majority of women reported menstrual cycle length between 21-35
days in duration (n¼559, 79.5%). Women with menstrual cycle length
of 21-35 days had higher systolic (108.84 [0.69] vs. 105.73 [1.40]
mmHg, p¼0.03), but not diastolic blood pressures (71.27 [0.52] vs.
69.41 [1.06] mmHg, p¼0.09) compared to those without this history.
Menstrual history was not associated with differences in PWV (7.85
[0.10] vs. 7.70 [0.21] m/sec, p¼0.50), IMT (0.58 [0.004] vs. 0.59
[0.01] mm, p¼0.51), or FMD (8.45 [0.44] vs. 7.30 [0.94] percent,
p¼0.24).
CONCLUSIONS: Between 4-12 years after delivery, neither self-reported

maternal history of infertility nor menstrual cycle regularity are associated
with subclinical measurements of atherosclerosis (IMT), endothelial
dysfunction (FMD), or arterial stiffness (PWV).
References:
1. Catov JM, Dodge R, et al. Prior preterm birth and maternal subclinical

cardiovascular disease 4 to 12 years after pregnancy. Journal of
women’s health. 2013;22(10):835-843.

2. Catov JM, Dodge R, et al. Prior preterm or small-for-gestational-age
birth related to maternal metabolic syndrome. Obstetrics and gynecol-
ogy. 2011;117(2 Pt 1):225-232.

Supported by:National Institutes of Health grants R01HL076532 and K12
HD043441. Pennsylvania Department of Health, SFY14
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A NOVEL CONTACT FREE SENSOR FOR THE PRE-
DICTION OF OVULATION AND FERTILE
WINDOW. E. Maman,a,b E. M. Segal,c Y. Hadida Sarda,c

M. Baum,a,b A. Hourvitz.d,b aIVF Unit and Reproduction
Lab, Sheba Medical Center, Ramat Gan, Israel; bIVF Unit, Herzliya Medical
Center, Herzliya, Israel; cEarlySense LTD, Ramat Gan, Israel; dIVF Unit and
Reproduction Lab, Sheba Medical Center, Ramt-Gan, Israel.

OBJECTIVE: To evaluate the performance of a novel contact-free under-
the-mattress sensor in prediction of women’s fertile window, at home envi-
ronment.
DESIGN: Observational study, comparing expert decision of ovulation

day based on daily ultrasonic and hormonal monitoring with sensor predic-
tion of ovulation and fertile window
MATERIALS AND METHODS: Heart rate, heart rate variability

(HRV) and respiration rate values were measured for 30 participants
during a period of 3-6 months. Those measurements were recorded
at the home environment, during night time, using the contact free
sensor positioned under the participant’s mattress. Prediction of a
fertile window was obtained using an algorithm based on the sensor
measurements and menses dates, as reported by the participants. Refer-
enced ovulation day was determined based on daily blood tests and
transvaginal ultrasound scans for measuring the hormone levels (LH,
Estrogen, and Progesterone), and follicle size. The accuracy of the
sensor fertile window prediction was calculated as the overlap between
the predicted fertile window (based on sensor’s measurements) to the
referenced fertile window. The comparison was also made to a stan-
dard method of fertile window prediction, which relies on the duration
of a woman’s previous menstrual cycles. The study was approved by
the local IRB
RESULTS: We present an interim analysis, including 30 participants.

The mean age was 31+4.4 years (Mean+SD), range 22-40 years. All par-
ticipants were healthy, normo-ovulatory women. For all woman, a total
of 216 menstrual cycles were recorded. Prediction value for fertile win-
dow as obtained by the sensor measurements, was 61.3 � 4.9 percent
(Mean+SE) after the first menstrual cycle and reached 72.2 � 5.1
percent (Mean+SE) after three menstrual cycles. Prediction value as ob-
tained by the standard method was 53.0 � 6.9 percent (Mean+SE) after
the first menstrual and reached 63.3 � 6.3 (Mean+SE) after three men-
strual cycles
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CONCLUSIONS: The data analysis in this interim report, suggests that the
use of this contact free sensor, enhances the ability to accurately predict the
fertile window as defined by the expert reference. Alternative available
methods for fertility prediction, require the user to follow a strict protocol,
such as measuring basal body temperature or urine LH levels, on a daily basis
at morning time. The new contact free sensor requires minimal compliance
from the user and increases the chances to conceive, compared to the stan-
dard prediction method based only on the duration of menstrual cycles

Reference:
1. Wilcox AJ, Weinberg CR, Baird DD, et al. timing of sexual in relation

to ovulation intercourse. N Engl J Med.

Supported by: EarlySense LTD
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GATA2 DEFICIENCY: PRE AND POST-TRANSPLANT
PERSISTENCE OF HUMAN PAPILLOMA VIRUS ON
CERVICAL SAMPLING. J. Pilgrim,a J. R. Zolton,a

T. Parikh,a M. J. Hill,a S. M. Holland,a D. D. Hickstein,b

A. H. DeCherney.a aNIH, Bethesda, MD; bETIB, NCI, Bethesda, MD.

OBJECTIVE: GATA binding protein 2 (GATA2) deficiency was first
discovered in 2011 as the cause of clinical syndromes including monocy-
topenia and mycobacterial infection with natural killer (NK) cell defi-
ciency. Heterogeneity exists in the clinical/disease presentation of
GATA2 deficiency and age at diagnosis ranging from childhood to late
adulthood. Human papillomavirus (HPV)-related disease is the most com-
mon infection affecting these individuals. Patients often present with gen-
ital warts and dysplasia of the cervix, vagina, vulva and anus.
Management of GATA2 deficiency includes treating and preventing infec-
tions; the only curative method to date is hematopoietic stem cell trans-
plant (HSCT).

DESIGN: A retrospective case series analysis of 36 patients diagnosed
with GATA2 deficiency, with ages ranging from 15-44 and referred for
care at the National Institutes of Health. Initial documented Pap smears
prior to curative measures were requisite for inclusion in this investigation.
Thus, excluding 14 patients from further analysis resulting in a final sample
size of 22.

MATERIALS AND METHODS: Patients underwent HSCT
anywhere from a year up to 4 years following initial diagnosis.
Following their HSCT the patients have been monitored for HPV-
related disease.

RESULTS: Prior to transplant, 16 patients (72.3%) had Low Grade
Squamous Intraepithelial Lesion (LGSIL)/High Risk (HR) HPV posi-
tive, High Grade Intraepithelial Lesion (HGSIL) or Carcinoma in-situ
(CIS) Pap smears. Of these 16 patients, 8 persisted with normal pap/
HR HPV positive to HGSIL Pap smears, one patient returned to normal
Pap testing, one had pre-transplant LSIL and post-transplant HGSIL,
one patient went from HGSIL to Atypical Squamous Cells of Undeter-
mined Significance (ASCUS)/HPV negative post-transplant and one
patient was noted to have CIN3 at autopsy. Six patients (27.3%) had
pre-transplant Pap smears ranging from normal/HPV negative to
ASCUS/HPV negative. Of these 6 patients, 5 had either normal/HPV
negative pap or ASCUS/HPV negative pap smears post-transplant;
one patient has no data post-transplant. Of the remaining four patients,
three have not undergone HSCT and one has no post-transplant data
(Table 1).

CONCLUSIONS: GATA2 deficiency patients are extremely susceptible
to HPV; HSCT is the only definitive cure. Our patient’s demonstrated
persistence in post-HSCT HPV related pathology - ranging from

ASCUS/HPV negative to CIN3 at autopsy. Long-term data are lacking
for these patients. Surveillance must continue until longitudinal data are
available to guide post-transplant screening on clearance of HPV related
disease.

Supported by: NCINIAID
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THE ARCUATE UTERUS: IS THERE AN IMPACT ON
ART OUTCOMES AFTER EUPLOID EMBRYO
TRANSFER?. E. Surrey,a M. Katz-Jaffe,a R. L. Surrey,b

A. Small,a R. Gustofson,a W. B. Schoolcraft.a aColorado Cen-
ter for Reproductive Medicine, Lone Tree, CO; bGeorgeWashington Univer-
sity School of Medicine and Health Sciences, Washington, DC.

OBJECTIVE: Evaluate the impact of the arcuate uterus (arc) on the suc-
cess of euploid embryo transfer (ET) after comprehensive chromosomal
screening (CCS).
DESIGN: Retrospective cohort
MATERIALS AND METHODS: All consecutive patients undergoing

IVF with transfer of euploid embryos after CCS in a single tertiary
care ART center during 2014 were assessed. CCS was performed after
trophectoderm biopsy using an array comparative genomic hybridization
(aCGH) platform (Illumina). All embryos were vitrified after biopsy.
Euploid blastocysts were warmed on the day of transfer after pro-
grammed endometrial preparation. All patients underwent 2D and 3D
ultrasound examinations (US) and office hysteroscopy (HSC) prior to
ET. Arc was defined as a depth from the interstitial line connecting
the two cornua <1 cm with angle of indentation > 90 degrees based
on 3D US and HSC findings in accordance with recently published
ASRM practice guidelines.1 Patients were divided into 2 groups based
on the presence (Gr. 1) or absence (Gr. 2) of arc. Exclusion criteria:
use of donor oocytes, evidence of other endometrial cavitary abnormal-
ities, prior uterine surgery, arc < 4 mm. Implantation rate (IR): gesta-
tional sacs with US evidence of cardiac activity/number of embryos
transferred. Biochemical pregnancy (bio): + hCG level with subsequent
decline prior to US examination. Pregnancy loss (SAb): Pregnancy loss
with US evidence of intrauterine gestational sac. Live birth rate (LBR):
live delivery/patient. Data analysis: Student’s t and Fisher’s exact tests
where appropriate.
RESULTS: Gr.1 consisted of 83 patients with arc of mean depth of 5.43

+/- 1.81 mm (range 4-9.5 mm). Gr. 2 consisted of 378 controls without
arc. There were no differences between the groups in baseline character-
istics, indications for CCS or mean number of blastocyst stage embryos
undergoing trophectoderm biopsy. Age ranges were 26-42 years for Gr.
1 and 29-43 years for Gr. 2. Cycle outcomes are displayed in the table
below. Results are expressed as mean +/- standard deviation (SD) unless
otherwise indicated.
CONCLUSIONS: 1. Arc has no impact on ART outcome including

the incidence of pregnancy loss after transfer of euploid embryos
subsequent to CCS which, to our knowledge, has not been previously
demonstrated. 2. Arc should be considered an incidental finding.
3.These data would suggest no indication for surgical resection
of arc.

Reference:
1. Practice Committee of the American Society for Reproductive Medi-

cine. Uterine septum: a guideline. Fertil Steril 2016; 106: 530-40.

Table 1. Pap smears pre- and post-transplant.

Pap Smear
Result

Pre
Transplant

Post Transplant
Yr 1

Post Transplant
Yr 2

Post Transplant
Yr 3

Post Transplant
Yr 4

Post Transplant
Yr 5

Normal 5 5 3 1 2 2
Low Grade 10 3 1 1 0 0
High Grade 6 5 1 0 0 0
No Data 1 9 17 20 20 18
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COST EFFECTIVENESS COMPARISON OF FROZEN
THAWED BLASTOCYST STAGE EMBRYO TRANSFER
IN OVULATION INDUCTION (LETROZOLE), NATU-
RALANDDOWN-REGULATEDHORMONEREPLACE-
MENT CYCLES: A PROPENSITY SCORE MATCHED
STUDY. J. Jayakumaran, S. Patel, B. K. Gangrade, C. Silva. Center
for Reproductive Medicine, Orlando, FL.

OBJECTIVE: Frozen embryo transfer (FET) is increasingly employed
in the field of assisted reproduction. Different regimens are used to pre-
pare the endometrium including natural cycles (NC), ovulation induction
(OI) and hormone replacement cycles (HRT). The cost associated with
each regimen may affect decision making. The aim of this study was to
identify the most cost-effective procedure in patients undergoing frozen
blastocyst transfer

DESIGN: Propensity score matched retrospective cohort study.
MATERIALS AND METHODS: We reviewed all FET cycles per-

formed between January 2009 and June 2015 at a tertiary fertility cen-
ter. Three categories of FET cycles were included (Grp 1: Letrozole OI
cycles, Grp 2: NC, Grp 3: GnRH downregulated HRT cycles) and the
cycle outcomes were analyzed. Propensity score was estimated for
baseline covariates (age, BMI, cause of infertility and number of previ-
ous cycles) and matched between three groups. We reviewed mean
number of office visits, costs involved in monitoring the cycle progres-
sion (ultrasound, lab tests including hormone assay), costs of medica-
tions, embryo transfer and IVF lab charges. Costs were calculated by
multiplying units used with unit prices expressed in US dollars
(USD). We calculated and compared cost per cycle, cost per pregnancy
and cost per live birth. Statistical analysis was performed using SPSS
software v23. ANOVA with Tukey HSD post-hoc test was used to
compare the cost between groups.

RESULTS: We analyzed 2051 FET cycles (Grp 1: 972 cycles, Grp
2:113, Grp 3: 1866 cycles). The baseline demographic characteristics
were comparable. Clinical pregnancy rates (31% vs 31% vs 28.1%,
p¼ 0.84 and live birth rates (23.9% vs 24.1% vs 24.1%, p¼ 0.96)
were similar between groups. Table 1 presents the calculated cost per
cycle. The total cost per cycle was statistically higher for group 3
($5450.5 � 420 for Grp 1 vs $4948.05 � 270.75 for Grp 2, vs
$6157.87 � 650.05 for Grp 3, p < 0.001). We observed a statistically
significant lower cost per pregnancy and live birth in Grp 1 and Grp 2
in comparison to Grp 3 (p < 0.001).

CONCLUSIONS: Our results suggested that NC and letrozole OI cycles
are cost effective alternatives to HRT cycles for endometrial preparation in
FET cycles with no significant difference in live birth rates. Our findings
will have a significant impact on the informed decision making process by
the physician and the patient.
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SPONTANEOUS MISCARRIAGE FOLLOWING
TRANSFER OF EUPLOID EMBRYOS. R. Rydze,a

K. Kaskar,b R. A. Cochran,a H. Sangi-Haghpeykar,b

W. E. Gibbons,c P. W. Zarutskie.a aBaylor College ofMedicine,
Houston, TX; bObstetrics and Gynecology, Baylor College of Medicine,
Houston, TX; cDepartment Ob/Gyn, Baylor College of Medicine, Houston,
TX.

OBJECTIVE: To compare the morphokinetic parameters for preimplantation
genetically screened (PGS) euploid embryos transferred resulting in spontaneous
abortion (SAB) to those resulting in either live birth or no pregnancy.
DESIGN: Retrospective cohort study at an academic assisted reproductive

technology center.
MATERIALS AND METHODS: All medical records of patients at our

center who underwent transfer of a euploid embryo between January 2014
and March 2017 and subsequently had a SAB were reviewed and compared
to controls with a live birth or with no pregnancy. Morphokinetic data from
transferred embryos was obtained from the Embryoscope Time-lapse incu-
bator. Data including age, medications, infertility diagnosis, embryo grade,
and BMI were collected from chart review. Statistics were performed with
SAS software (version 9.4) using general linear mixed method.
RESULTS: The total number ofwomenwhohad aSAB following transfer of

a euploid embryo was 11 out of 116 total euploid transfers. Morpokinetic data
revealed embryos resulting in live birth reached the blastocyst and expanded
blast stage faster than transferred embryos resulting in a SAB, 100.4 vs 107.2
hrs (p< .05) and 111.4 vs 116.7 hrs (p< .05) respectively. Euploid embryos
that resulted in live birth also reached the blastocyst stage faster than thenopreg-
nancy group, 100.4 vs 107.3 hrs (p< .05). Therewere no statistically significant
differences at any timepoint between transferred euploid embryos that resulting
in SAB compared to those that resulted in no pregnancy. There were no statis-
tically significant differences in demographic data collected.
CONCLUSIONS: The observation that euploid embryos that implant and

result in SAB more closely resemble the morphokinetics of those that failed
to implant is in line with prior studies1 showing that faster time to blast can
serve as a favorable predictor of pregnancy outcomes. Even after evaluating
for embryo grade and other factors known to affect IVF outcomes such as
BMI, endocrinopathies, and fertility diagnoses we found that morphokinetic
data was the best prognostic marker. Larger studies are needed to validate the
success observed of rapidly growing embryos and potentially the practice of
prioritizing euploid embryo selection for transfer by choosing the earliest
embryo to blastulate in the cohort.
Reference:
1. Desai N, Ploskonka S, Goodman L, AttaranM, Goldberg JM, Austin C,

Falcone T. Delayed blastulation, multinucleation, and expansion grade
are independently associated with live-birth rates in frozen blastocyst
transfer cycles. Fertil Steril. 2016 Nov;106(6):1370-1378.

Cycle outcomes of patients with(Gr.1) and without (Gr.2) arc

Group Age % Euploid #Transferred IR (%) Bio(%) SAb (%) LBR (%)

1 36.3 SD: 3.7 59.3 SD: 24.7 1.49 SD:0.5 63.7 8.4 4.8 68.67
2 35.9 SD: 3.7 59.4 SD: 23.5 1.5 SD:0.5 65.4 7.65 4.27 67.81
P .448 .981 1.0 .754 .821 .768 1.0

Table 1. Comparison of costs of ovulation induction, natural and hormone replacement FET cycles

Costs analyzed in US dollars OI cycle Group 1 NC Group 2 HRT cycle Group 3 p value

Monitoring cost (mean, SD) 1305 � 420 927 � 270 1767 � 579 < 0.001
Medications cost 428 304 674 � 70 < 0.001
Total cost per ET cycle (Monitoring + Meds + ET) 5450 � 420 4948 � 270 6157 � 650 < 0.001
Cost per pregnancy 17731 � 1354 15943 � 873 21914 � 2313 < 0.001
Cost per live birth 22805 � 1757 20499 � 1123 26890 � 2838 < 0.001
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ESTABLISHING AN ALGORITHM TO PREDICT THE
AGE-SPECIFIC NUMBER OF OOCYTES NEEDED TO
YIELD A BLASTOCYST. M. P. Purdy,a T. L. Jones,a

C. C. Shenoy,a E. A. Stewart,a M. Hathcock,b C. Coddington.a
aObstetrics and Gynecology, Mayo Clinic, Rochester, MN; bBiostatistics,
Mayo Clinic, Rochester, MN.

OBJECTIVE: Counseling women on what is an adequate number
of oocytes to achieve a blastocyst (blast) is difficult. Thus we aim to
assess the predictors of oocyte response and establish guidelines for
age-specific oocyte responder groups and blast development.

DESIGN: Women, ages 18-50, who had an oocyte retrieval during 2014
and were reported to Society of Assisted Reproductive Technology
(SART) were analyzed. Cycles with a freeze all, batching, or oocyte cryo-
preservation were excluded.

MATERIALS AND METHODS: The age-specific percentiles for AFC
that were published in Fertility and Sterility (Almog et al. 2011) were
correlated with oocyte retrieval number. The association between co-vari-
ables (race, BMI, insemination method, infertility diagnosis) and blast
development was also assessed. Co-variables were eliminated by fitting a
Poisson regression model to establish blast development solely based on
age and oocyte yield. Oocyte production referent group for comparison
was R 50th to < 75th percentile. Our model incorporated data from Almog
et al. to establish eight percentile response groups based on age and
retrieval number. Then one standard error above the minimum for oocyte
retrieval number and relative risk (RR) of developing a blast was deter-
mined.

RESULTS: 39,343/54,150 (54.2%) patients had blast development.
Significant co-variables which decreased blast production were Obesity
Class 3 (BMI >40) with a RR of 0.84 and diminished ovarian
reserve (RR of 0.69). Increased blast production was noted with polycy-
stic ovary syndrome and male infertility (RR 1.1 and 1.05, respec-
tively). Using our regression model, we developed an algorithm based
on the patient’s age and oocyte yield. Once the percentile category
for that patient was established, the RR of blast development was
determined based on Table 1. If a patient had an oocyte yield less
than the 3rd percentile or R3rd to 10th percentile for their age group
the RR was 0.29 and 0.45, respectively for blast development. Women
in the R90th to <97th or R97th percentile groups for their age had a RR
of 1.16 and 1.24, respectively. For example, a 35 year-old that
had retrieval of 14 eggs would place them in the R75th to <90th cate-
gory for oocyte production in that age group. Using Table 1 of the ab-
stract it can be established that their RR of blast development is 1.1
(1.05, 1.14).

Relative Risk of Blastocyst Development Using a Poisson Regression

Relative Risk (95% CI) P-value

Diagnoses
PCOS 1.11 (1.07, 1.14) <0.001
Diminished Ovarian Reserve 0.69 (0.66, 0.71) <0.001
Oocyte Production Percentile
<3rd 0.29 (0.25, 0.33) <0.001
>¼3rd to <10th 0.45 (0.42, 0.49) <0.001
>¼10th to <25th 0.66 (0.63 to 0.7) <0.001
>¼25th to <50th 0.85 (0.82, 0.89) <0.001
>¼75th to <90th 1.1 (1.05, 1.14) <0.001
>¼90th to <97th 1.16 (1.11, 1.21) <0.001
>¼97th 1.24 (1.19, 1.29) <0.001

CONCLUSIONS: Using SART data we are able to help predict the likeli-
hood of blast development based on age and oocyte retrieval number. This
information allows for more accurate counselling in patients that desire an
embryo biopsy or blast transfer.

Reference:
1. Almog, B., F. Shehata, E. Shalom-Paz, S. L. Tan & T. Tulandi (2011)

Age-related normogram for antral follicle count: McGill reference
guide. Fertil Steril, 95, 663-6.
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WHAT PLAYS A KEY ROLE IN VITRIFIED-WARMED
SINGLE BLASTOCYST TRANSFER FOR ACHIEVING
PREGNANCY. A. Fukuda,a H. Matsumoto,b M. Ida,c

Y. Morimoto.d aReproductive Endocrinology and Infertility,
IVF Osaka Clinic, Higashiosaka City, Japan; bIVF Osaka Clinic, Higashio-
saka, Japan; cIVF Osaka Clinic, Higashiosaka, Osaka, Japan; dHORAC
Grand Front Osaka Clinic, Osaka, Japan.

OBJECTIVE: Assisted reproductive technology (ART) has been applied for
treatment of infertility for more than 39 years. Traditionally, little attention has
been focused on embryo transfer. It is often viewed as an unimportant variable
in the success of an ART cycle. Many factors have been proposed to explain
the disparity between embryo transfer and pregnancy rates. Pregnancy rate is
not 100% even with genetically normal embryos selected by PGS. Therefore, in-
efficiency of embryo implantation may stem from embryo transfer technique.
Therefore, the present study was conducted to clarify which factor plays a most
important role to achieve pregnancy invitrified-warmed single blastocyst transfer.
DESIGN: Retrospective cohort study at private fertility special clinic.
MATERIALS AND METHODS: Vitrified-warmed single blastocyst trans-

fers of 1815 cases with the patients under 39 years old between Jan. 2013 and
Dec. 2016were applied for analyses bymultivariant logistic regression test. Vitri-
fied-warmed transfer was selected to eliminate unnecessary variant that might
affect clinical outcome. Patient age (< 29, 30-34 or 35-39 years old), depth of
the embryo to leave (0-3, 4-6, 7-9 or>10mm), cycle background (hormone sup-
plemented or natural ovulation cycle), endometrium thickness (<10, 10-13, 13-
16 or>16mm), difficulty of transfer (difficult or normal) and endometrial pattern
(leaf or tadpole) and midline echo (positive or negative) were used as variants. P
value less than 0.05 was considered to be significant.
RESULTS: Depth for transfer (P¼0.15;O.R¼0.97, 95%CI¼0.92-1.01), cycle

back ground (P¼0.68; O.R¼0.91, 95%CI¼0.86-1.27), endometrial pattern
(P¼0.66; O.R¼0.89, 95%CI¼0.55-1.46) and midline echo (P¼0.45;
O.R¼1.07, 95%CI¼0.89-1.30)werenot significantlydirrerent for achievingclin-
ical pregnancy. However, patient age (P<0.0001; O.R¼0.97, 95%CI¼0.88-
0.94), endometrial thickness (P¼0.004; O.R¼1.06, 95%CI¼1.01-1.10) and dif-
ficulty of transfer (P¼0.04; O.R¼1.46, 95%CI¼1.01-2.13) were significantly
different from the other factors.
CONCLUSIONS: The goal of embryo transfer is to deliver embryos to the

uterine fundus in a gentle and atraumatic manner. Fastidious attention to the
many details of transfer technique appears to be important for ART success-
ful outcome. The present study suggests that not only the patient age but also
endometrial thickness and difficulty of embryo transfer play a crucial role for
clinical outcome. Preparation of endometrium and transfer skill are critical to
achieve successful pregnancy.
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HOW DOES MORPHOLOGIC ASSESSMENT CORRE-
LATE WITH IMPLANTATION OF EUPLOID
EMBRYOS?. T. G. Nazem,a L. Sekhon,a J. A. Lee,a

J. Overbey,b S. Pan,b M. Whitehouse,a M. Duke,a

C. Briton-Jones,a A. B. Copperman,c D. E. Stein.d aReproductive Medicine
Associates of New York, New York, NY; bObstetrics, Gynecology and
Reproductive Science, Icahn School of Medicine at Mount Sinai, New
York, NY; cObstetrics and Gynecology, RMANY-Mount Sinai, New York,
NY; dReproductive Endocrinology, Reproductive Medicine Associates of
New York, New York, NY.

OBJECTIVE: Pre-implantation genetic testing (PGT) revolutionized the
embryo selection process, resulting in improved implantation and live birth
rates. Without PGT, assessment of embryo morphology has been the primary
method of selection, despite being subjective and not standardized. The study
evaluated whether composite morphologic grade or a developmental compo-
nent (expansion stage (EXP), inner cell mass (ICM), or trophectoderm (TE))
in euploid embryos undergoing frozen embryo transfer (FET) is associated
with improved outcomes.
DESIGN: Retrospective.
MATERIALS AND METHODS: The study included autologous IVF cy-

cles and single, euploid FET from 2012-17. A Gardner grading system was
used to evaluate embryos before TE biopsy and vitrification, and after re-
warming before FET. Embryos unable to be graded after rewarming were
excluded. Day of embryo biopsy, vitrification and FET were included.
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Clinical pregnancy (CP) was confirmed by fetal cardiac activity on ultra-
sound. A logistic regression with random intercept was used for analysis
of CP, ongoing pregnancy (OP), and early pregnancy loss (EPL) based on
composite morphologic grade and for EXP, ICM and TE.

RESULTS: A total of 1517 embryos from 1154 subjects were included.
ICM grade was the greatest predictor of pregnancy outcomes when evaluated
alone as well as part of the composite morphologic grade [Table 1]. Embryos
with ICM grade A compared to C had a 4-fold increase odds of CP (95%CI
2.4-8.2) and a higher CP rate (61.9% vs. 28.2%, p< .01) and 3-fold greater
likelihood of OP (95%CI 1.8-6.0) and OP rate (55.2% vs. 26.8%, p< .01).
Embryos with ICM grade A compared to B had 1.5 (95% CI 1.2-2.0) and
1.7 (95% CI 1.3-2.2) times higher chance of CP and OP, respectively. EPL
was 8.6 times more likely with ICM grade C compared to A (95%CI 4.1-
18.1), and 3.6 times more likely with ICM grade of C compared to B. Day
of embryo biopsy did not contribute significantly to the model. (95% CI
1.8-8.3).

Table 1. Likelihood of CP based on Composite Morphologic Grade compared

to 6AA Embryo *if p< .05

Clinical
Pregnancy ICM A ICM B ICM C

EXP 4 1.46* 0.96 0.33* TE A
1.48* 0.97 0.34* TE B
0.92 0.61* 0.21* TE C
– – –

EXP 5 1.58* 1.03 0.36* TE A
1.60* 1.04 0.36* TE B
1.00 0.65 0.23* TE C
– – –

EXP 6 Reference 0.65* 0.23* TE A
1.01 0.66* 0.23* TE B
0.63* 0.41* 0.14* TE C

CONCLUSIONS: Genomic testing has improved the embryo selection
process but has not replaced the need for embryo morphokinetics. This large
study demonstrates that among euploid embryos, ICM morphology is the
best predictor of implantation, however a composite scoremay provide added
guidance. A combination of genomics and morphokinetics is needed to opti-
mize pregnancy outcomes in FET cycles.
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IMPACT OF QUALITY OF THE ENTIRE EMBRYO
COHORT ON IMPLANTATION POTENTIAL OF THE
TRANSFERRED BLASTOCYST. P. A. Romanski,
R. H. Goldman, L. V. Farland, S. Srouji, C. Racowsky.
Dept of Obstetrics & Gynecology, Brigham & Women’s Hospital and Har-
vard Medical School, Boston, MA.

OBJECTIVE: Despite studies focused on the association between
morphology of the embryo transferred and its implantation potential, no study
has evaluated the relationship between collective quality of all embryos in a
given cohort and implantation rate (IR). The present study tested the hypoth-
esis that a relationship exists between quality of the embryo cohort and IR.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: First fresh autologous IVF cycles from

05/2012 to 09/2016 with > 4 zygotes and resulting in a single blastocyst
transfer were analyzed (n¼819). Based on quality, each embryowas assigned
a priority score (PS) of 1-8 on both day 3 and day 5 (PS of 1 having the high-
est presumed implantation potential). Cohorts were stratified by their mean
PS; logistic regression models were used to calculate the odds ratio (OR,
95% confidence interval [CI]) of implantation (defined as viable fetus at
R8 weeks), adjusting for patient age, body mass index, day 3 FSH, and num-
ber of embryos in the cohort. A secondary adjustment for PS of the trans-
ferred embryo was performed and a linear trend calculated.

RESULTS: A linear decline in IR was observed as mean day 5 PS
increased (test for linear trend, p¼0.004; table). This effect was atten-
uated after adjusting for the day 5 PS of the transferred embryo (test
for linear trend, p¼0.66). Cohorts with R 75% of embryos with day
5 PS R 6 had a significantly lower IR versus those with < 75% of em-
bryos with day 5 PS R 6 (37.5% and 46.4%, respectively; [test for
linear trend, p¼0.04]). This effect was similarly attenuated when adjust-

ing for the day 5 PS of the transferred embryo (test for linear trend,
p¼0.36). A trend was seen toward declining IR as mean day 3 PS
increased, but it did not reach significance (Group A: 47.1% vs Group
D: 40.9%; [test for linear trend, p¼0.15]); this was also attenuated after
adjusting for the day 5 PS of the transferred embryo.

Relationship between IR of fresh day 5 single embryo transfer and the average

day 5 PS of the cohort

Cohort group
(Mean
Day 5 PS)

Implantation
rate (Implanted/
transferred) Adjusted OR

Adjusted OR
for day 5 PS of
transferred
embryo

A (1.0-4.9) 74/153 (51.8%) 1.00 (Ref) 1.00 (Ref)
B (5.0 to 5.9) 115/224 (47.1%) 0.86 (0.57-1.30) 1.01 (0.66-1.55)
C (6.0 to 6.9) 132/315 (41.9%) 0.71 (0.47-1.06) 0.98 (0.64-1.52)
D (7.0 to 8.0) 38/117 (32.5%) 0.48 (0.29-0.80) 1.06 (0.56-2.01)
Linear trend,

p-value
0.004 0.66

% of cohort
group with
day 5
PS > 6

0-75 271/584 (46.4%) 1.00 (Ref) 1.00 (Ref)
> 75 88/235 (37.5%) 0.72 (0.53-0.99) 1.10 (0.77-1.57)
Linear trend,

p-value
0.04 0.36

CONCLUSIONS: These findings support our hypothesis that quality of all
embryos in a cohort influences the IR of the transferred embryo. As quality of
the entire cohort declines, the IR of the transferred embryo declines. Like-
wise, as the proportion of poorer quality embryos in the cohort increases,
the IR declines. However, the cohort effect is attenuated when controlling
for quality of the transferred embryo, suggesting that this is a more significant
factor for success. Further research is warranted to determine how embryo
cohort quality should be considered when deciding how many embryos to
transfer.
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NO DIFFERENCE IN RATES OF MOSAIC, NORMAL,
OR ABNORMAL DIAGNOSED PGS/NGS EMBRYOS
WITHIN A SINGLE IVF LABORATORY REGARDLESS
OF PHYSICIAN PRACTICE LOCATION (INTERNALVS.
EXTERNAL). L. W. Sundheimer,a A. L. Akopians,b,c Z. Al-Safi,a

M. W. Surrey,b,c H. Danzer,b,c S. Ghadir,b,c W. Chang,b,c C. J. Alexander,b,c

J. Barritt.c,b aDivision of REI, Department of OB/GYN, University of California
Los Angeles, Los Angeles, CA; bSouthern California Reproductive Center, Bev-
erly Hills, CA; cART Reproductive Center, Beverly Hills, CA.

OBJECTIVE: To assess rates of mosaic (MOS) and abnormal (ABN) em-
bryos across physicians practicing within an in vitro fertilization (IVF) center
(internal physicians) compared to physicians practicing outside the center
(external physicians), all using the same IVF laboratory.
DESIGN: Retrospective data analysis.
MATERIALS AND METHODS: Preimplantation genetic screening

(PGS) reports from blastocysts biopsied on days 5, 6 or 7 and subjected to
next generation sequencing (NGS) at a single genetic testing laboratory (Re-
progenetics, CA) were analyzed from 1/1-12/31, 2016. Rates of normal
euploid, simple ABN (aneuploidy of 1-2 chromosomes), simple MOS (1-2
chromosomes), complex ABN (aneuploidy of >2 chromosomes), and com-
plexMOS (>2 chromosomes) embryos were assessed. Rates were calculated
across the group of internal practicing physicians (n ¼ 5) and external phy-
sicians (n ¼ 14) who utilize the same IVF laboratory. Chi-squared and stu-
dent t tests were used for statistics.
RESULTS: 4,608 embryos were analyzed from patients of average ages

28.0 - 42.5 years. Of these, 1,830 (39.7%) were normal, 1,292 (28%) simple
ABN, 539 (11.7%) complex ABN, 759 (16.5%) simpleMOS, and 188 (4.1%)
complex MOS. There were no statistically significant differences in rates of
MOS, ABN, or normal euploid embryos when comparing internal and
external physicians (Table 1).
CONCLUSIONS: In this single laboratory study, our findings demonstrate

consistent rates of MOS and ABN embryos despite heterogeneous physician
practice patterns and locations. Consistent PGS results from internal vs.
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external physicians demonstrate that, in our IVF laboratory, laboratory con-
ditions and embryo manipulation do not have a role in the diagnosis rate of
MOS or ABN embryos.

Table 1. PGS Summary

External
Physicians
(n¼14)

Internal
Physicians
(n¼5) P value

Average Patient Age
(years)

36.4 36.4 –

% Normal Euploid 40.6 40.4 0.86
% Simple Abnormal 26.6 27.4 0.63
% Simple Mosaic 16.0 16.9 0.58
% Complex Abnormal 11.0 11.3 0.60
% Complex Mosaic 4.4 4.1 0.70
% All Mosaic

(Simple + Complex)
20.3 20.9 0.75
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MODE OF CONCEPTION DOES NOT AFFECT BIRTH
WEIGHT TO PLACENTA WEIGHT RATIOS.
L. W. Sundheimer,a,b J. L. Chan,a R. DiPentino,a

O. Muramoto,c E. T. Wang,a,b J. Williams,c,b M. D. Pisarska.a,b
aDivision of REI, Department of OB/GYN, Cedars Sinai Medical Center, Los
Angeles, CA; bUniversity of California Los Angeles School of
Medicine, Los Angeles, CA; cDepartment of OB/GYN, Cedars Si-
nai Medical Center, Los Angeles, CA.

OBJECTIVE: Infertility treatments, including IVF and non-IVF fertility
treatments (NIFT) are associated with placental insufficiency and low birth
weight (BW). Animal studies suggest that IVF offspring have increased
placental size compared to fetal size, leading to discordant BW to placental
weight (PW) ratios (BW:PW) (1). Our objective is to assess whether infer-
tility treatments influence BW:PW as suggested by animal studies.

DESIGN: Retrospective cohort study.
MATERIALSANDMETHODS: All infants delivered between 1/1-12/31,

2012 with placenta disposition to pathology were eligible. Liveborn,
singleton deliveries R24 weeks were included. PW, pathologic diagnoses,
infant BW, mode of conception [spontaneous (SPONT), NIFT, or IVF],
and maternal characteristics were collected through electronic chart review.
ANOVA, Kruskal-Wallis, chi-square, and Wilcoxon rank-sum tests were
used for comparisons. Linear regression was performed to control for gesta-
tional age (GA) and maternal age at delivery.

RESULTS: A total of 6,711 deliveries were assessed, of which 1,443 were
eligible for analysis [SPONT 1,333 (92.4%), NIFT 30 (2.1%); and IVF 80
(5.5%)]. The women were predominately white (p¼0.02) and maternal age
was older among women receiving fertility treatment (INFERT ¼ NIFT +
IVF) compared to SPONTwith mean age of 39 vs. 32 years (p<0.05). Over-
all, women with INFERT were more likely to deliver via Cesarean vs.
SPONT (59% vs. 45%, p<0.05).

Mean GA at delivery was not different among SPONT compared to IN-
FERT conceptions (SPONT 38.5 weeks vs. INFERT 38.1 weeks (p¼
0.26)]. Mean PW (SPONT 456.7g vs. INFERT 460.6g) and mean BW
(SPONT 3104g vs. INFERT 3070g) did not differ (p ¼ 0.61 for both PW
and BW). BW:PW were SPONT 7.0 and INFERT 6.8, and were not statisti-
cally different (p¼0.36).

Subgroup analysis looking at NIFT and IVF conceptions individually also
did not reveal a difference in the above parameters. Placenta accreta, howev-
er, was higher in IVF conceptions [SPONT 16 (1.2%), NIFT 0, IVF 4 (5%),
p¼0.015]. SPONT conception was a significant predictor for BW after con-
trolling for GA andmaternal age (beta coefficient 52.5, 95%CI 9.1 - 94.9, p¼
0.018). After adjusting for GA and maternal age, there was no difference in
PW or the BW:PW.

CONCLUSIONS: Mode of conception does not appear to influence
BW:PW. This suggests an alternativemechanism bywhich adverse outcomes
arise in pregnancies conceived with fertility treatments.

Reference:
1. de Waal E, Vrooman LA, Fischer E, et al. The cumulative effect of as-

sisted reproduction procedures on placental development and epige-
netic perturbations in a mouse model. Hum Mol Genet. 2015 Dec
15;24(24):6975-85.

Supported by: NICHD R01 HD074368.

P-616 Wednesday, November 1, 2017

A SIBLING EMBRYO COHORT: FREEZING PROCED-
URE IS ASSOCIATED WITH A HIGHER BIRTH-
WEIGHT COMPARED TO FRESH EMBRYO
REPLACEMENT. M. Anav,a C. Vincens,b A. Gala,c

A. F. Ferrieres-Hoa,d S. Hamamah.e aART/PGD, CHU Arnaud de Ville-
neuve, Montpellier, France; bCHU ADV, Montpellier, France; cCHU Mont-
pellier, Montpellier, France; dART/PGD Department, CHRU Montpellier,
Montpellier Cedex 5, France; eART/PGD Department, Montpellier, France.

OBJECTIVE: Is embryo freezing process involved in the significant in-
crease of birthweight in frozen compared with fresh embryo replacements
respectively?
DESIGN: This was a monocentric retrospective cohort study, from

January 2001 till October 2013. 58 siblings were included, the 29 older issued
from fresh embryo replacement and the 29 younger from frozen embryo
transfer.
MATERIALS AND METHODS: 29 women were recruited. They had 2

children issued from the same oocyte and embryo cohort: first baby from
fresh embryo replacement and second one from frozen embryo transfer.
These 58 siblings were included: 29 in fresh embryo replacement and 29
in frozen embryo transfer groups respectively. Twin pregnancies and still-
birth were excluded. A linear multiple regression was applied and the
adjusted birthweight obtained by this way, was compared with 0 by the Wil-
coxon test.
RESULTS: Mean birthweight was 258.5 g higher in the frozen embryo

transfer compared with fresh embryo transfer groups respectively (P¼
0.0001). This difference remained when adjusted on confounding factors
such as gestational age, maternal body mass index (BMI), birth order and
gestational diabetes. These results prove the direct impact of cryopreserva-
tion processes on perinatal outcomes.
CONCLUSIONS: Our findings are consistent with the previous studies

about embryo cryopreservation impact. However, no available data
about the birthweight for children issued from the same oocyte and em-
bryo cohort. These findings must be more investigated with a larger
cohort. The effects of controlled ovarian stimulation, ex vivo culture
conditions and cryopreservation systems on birthweight of children
born should be further explored and their epigenetic consequences eval-
uated.
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DOESGENDERSELECTIONINDONOR-RECIPIENTCY-
CLES AFFECT IVF CYCLE OUTCOMES?. D. H. Barad,a

V.A.Kushnir,a,b D.Albertini,a S.Darmon,a N.Gleicher.a,c,d aCen-
ter for Human Reproduction, NewYork, NY; bWake Forest School
of Medicine, Winston-Salem, NC; cRockefeller University, New York, NY;
dMedical University Vienna, Vienna, Austria.

OBJECTIVE: To assess the prevalence and impact of elective gender se-
lection (eGS) in oocyte donor recipient cycles on in vitro fertilization
(IVF) outcomes.
DESIGN: Retrospective cohort study.
MATERIALS ANDMETHODS: Utilizing data between 2005-2013 from

the national Assisted Reproductive Technology Database of the Society for
Assisted Reproductive Technology (SART), we report on the prevalence of
eGS and its effect on birth outcomes in first fresh oocyte donor-recipient cy-
cles (ODRCs) and subsequent frozen-thawed embryo cycles. Statistical
models adjusted for patient and donor ages, numbers of embryos transferred,
race, and cycle year were created to compare outcomes in eGS cycles and
non-eGS cycles.
RESULTS: 33,756 patients initiated a first ODRC, among which 570

(1.68%) underwent eGS. Live birth rates were significantly lower for eGS
than non-eGS cycles (48.1 vs. 55.7%, P¼0.04). Adjusted for patient and
donor ages, oocytes retrieved, embryos transferred, race and reporting
year, the odds of live birth in cycles with eGS were reduced by 30% (OR
0. 70 95% CI 0. 59 to 0.84; P < 0.001) in comparison to non-eGS cycles.
While Asian women represented only 7.2% of the overall ODRC population,
they were 19.1% of the population choosing to undergo eGS.
CONCLUSIONS: Like other forms of preimplantation genetic diagnosis,

eGS, even in best prognosis patients (i.e., in oocyte donor recipient cycles)
affects IVF outcomes adversely. Similar adverse effects can also be expected
in IVF cycles utilizing autologous oocytes. Patients should, therefore, be
appropriately counseled that gender selection reduces chances of live births.
Asian women utilize eGS disproportionately to other patients.
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Supported by: The Center for Human Reproduction and The Foundation
for Reproductive Medicine.
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ELECTIVE SINGLE BLASTOCYST TRANSFER (ESBT)
IN WOMEN OF ADVANCED MATERNAL AGE (AMA,
OVER 39 YEARS) - A VIABLE OPTION?. J. Hasson,a

S. Behbehani,b T. Shavit,a W. Son,c T. Tulandi,d

W. Buckett.a aMcGill University, Montreal, QC, Canada; bObstetrics and gy-
necology, McGill University, montreal, QC, Canada; cMcGill University,
Monteral, QC, Canada; dObstetrics and Gynecology, McGill University,
Montreal, QC, Canada.

OBJECTIVE: Most studies evaluating the efficacy of single embryo trans-
fer (SET) compared its outcome with that of multiple embryo transfer
(MET). Further, data on the efficacy of SET in AMA is scarce and conclu-
sions are mostly based on transfer of cleavage stage embryos or embryos
that underwent preimplantation genetic screening (PGS). We aimed to eval-
uate the efficacy of eSBT in patients of AMA and compare its results with
obligatory SBT (oSBT) in the same age group.

DESIGN: A prospective cohort study performed at a single academic cen-
ter between January 2012 and June 2015.

MATERIALS AND METHODS: All cycles (331) with transfer of an
autologous fresh single blastocyst of good quality (Gardner’s grade R
3bb) in women of AMA (39-43 years old) were included. Cycles with trans-
fer of fair/poor quality blastocysts, MET cycles, cycles using donor oocytes,
vitrified-warmed embryo transfers or cleavage-stage embryo transfers were
excluded. Embryos were not tested for aneuploidy by PGS before transfer.
Following provincial guidelines and clinic policy, SET is mandatory.
Accordingly, excess blastocysts of adequate quality were vitrified on day
5 or 6.

RESULTS: In 216 (65%) fresh SBT cycles, eSBT was performed with
vitrification of surplus blastocysts (mean vitrified blastocysts 2.3�1.5). In
115 (35%) fresh SBT cycles, no excess blastocysts were available for
vitrification and obligatory SBT was performed (oSBT). Patients’ demo-
graphic parameters were comparable (age, BMI, gravidity, infertility
duration, basal FSH and AFC). Clinical pregnancy rate per transfer
(defined as intra-uterine fetal heart activity) was significantly higher in
eSBT compared to oSBT (40% vs 21%, p<0.001; RR 2.35, 95% CI
1.4-4.2). Live birth rate tended to be higher in eSBT (25.5% vs 16.2%,
p¼0.05). Multivariate logistic regression analysis revealed that age and
the presence of surplus blastocysts were the only significant variables
associated with clinical pregnancy after adjusting for BMI, AFC, total go-
nadotropins dose and stimulation days, peak estradiol level, endometrial
thickness, number of oocytes and infertility duration (adjusted RR 2.8,
95% CI 1.1-7.4 for surplus blastocysts and RR 0.5, 95% CI 0.3-0.8 for
age). The number of surplus vitrified blastocysts was also significantly
associated with higher clinical pregnancy rate. There were no multiple
pregnancies in the study groups.

CONCLUSIONS: Elective SBT is a viable option in AMA. The presence
and number of surplus blastocysts may serve as prognostic factors and aid
physicians with the decision to transfer a single embryo. This paradigm
may reduce multiple pregnancies and increase cumulative pregnancy rate
by using the vitrified blastocysts in future cycles.
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CUMULATIVE LIVE-BIRTH RATE WITH REPEAT IN
VITRO FERTILIZATION TREATMENT CYCLES OF
CHINESE ADVANCED AGE WOMEN. F. Gu, S. Ruan,
Y. Xu, C. Zhou. Center for Reproductive Medicine, First Affil-
iated Hospital, Sun Yat-sen University, Guangzhou, China.

OBJECTIVE: With introduction of the universal two-child policy in
China, increasing number of advanced agewomen seek helps from reproduc-
tive medical centers.However,most of them have to receive repeat treatments
to achieve pregnancy because of low live-birth rate(LBR) in single cycle. The
aim of the study is to determine the extent to which repeat cycles continue to
increase the likelihood of a live-birth in advanced age women. China needs
their own data to estimate the effectiveness of ART treatment and guide clin-
ical decision-making.

DESIGN: Prospective study.
MATERIALS AND METHODS: We linked data from the database of

Reproductive Centre of the First Affiliated Hospital of Sun Yet-sen Univer-

sity. Female agedR35 years old and had their first IVF/ICSI cycle between
2009 to 2015 were included and followed until Dec 2016. A cycle is
defined as an episode of ovarian stimulation and all subsequent fresh and
frozen embryo transfers. LBR per cycle and cumulative live-birth
rates(CLBR) across all cycles in each age subgroup were analyzed. Opit-
mal and conservative CLBR were estimated assuming that women who dis-
continued IVF treatments would have live-birth rate similar to those
continuing treatments(opitmal) or would have a live-birth rate of zero(con-
servative).
RESULTS: A total of 3486 patients who received 5050 ovarian stimula-

tion cycles were enrolled. In all women the LBR for the first cycle was
32.1% (95%CI:30.6, 33.7). The CLBR continued to increase up to the
fourth, with 48.5%(47.2,49.9)of women achieving a live birth by the fourth
cycle. For women aged 35-37, the LBR for the first cycle was41.0% ((95%
CI:38.8, 43.2), which continued to increase up to the fourth achieving an
optimal and conservative estimated CLBR of 71.1% (68.1, 74.2) and
52.1%(50.1,54.1).For women age 38-39,the first cycle LBR dropped to
29.6(95%CI:26.4,32.8), with four cycles achieving an optimal and conser-
vative estimated CLBR of 54.6% (51.6,57.6) and 39.0%(36.1, 41.9).LBR in
age 40-42 subgroup further declined to 16.0% (95%CI:13.1, 19.0) in the
first cycle. Four cycles achieved CLBR of 34.7% (32.1, 37.2) and 23.8%
(21.1, 26.5) respectively. For women older than 42 years old, all rates
within each cycle were less than 4% and there was no upward trend in
consecutive cycles.
CONCLUSIONS: The CLBR after four cycles were 48.5% in

advanced age women, with significant variations by age. Women
younger than 42 years old would achieve increasing LBR after repeated
treatments beyond three to four cycles. However,the prognosis for
women older than 42 is disappointing despite of repeated attempts.
Data of our research can be used as reference for ART counseling of
Chinese advanced age women.
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IMPACT OF TRIGGER MEDICATION ON ANEU-
PLOIDY RATES. J. Thorne, L. A. Kaye, A. Bartolucci,
C. A. Benadiva, J. Nulsen, L. Engmann. Dept. of Reproductive
Endocrinology & Infertility, University of Connecticut Health
Center, Farmington, CT.

OBJECTIVE: It is unknown whether trigger medication affects chromo-
somal integrity. We compared aneuploidy rates in in vitro fertilization
(IVF) cycles utilizing preimplantation genetic screening (PGS) and triggered
with either human chorionic gonadotropin (hCG) or gonadotropin-releasing
hormone agonist (GnRHa).
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: 272 cycles performed at a large uni-

versity-based center during a four-year period were evaluated. IVF cy-
cles with planned PGS and triggered with either hCG (n¼177) or
GnRHa (n¼95) were included for analysis. PGS was performed by
either array Comparative Genomic Hybridization or Next-Generation
Sequencing. PGS results were reported as euploid, aneuploid or
mosaic, and embryos with no diagnosis were excluded. The primary
outcome was rate of aneuploid embryos. Secondary outcomes included
rate of euploidy and mosaicism. Patients were further stratified by age.
Student’s t-test and Mann-Whitney test were used to assess continuous
variables. Chi-square was used to assess categorical variables. Multi-
variate linear regression was performed to control for potential con-
founding variables. A p-value <0.05 was considered statistically
significant.
RESULTS: Utilization of PGS platforms was similar between groups.

There were significant differences in age (38.7�3.6 vs. 35.2�4.7),
AMH level (1.9�1.5 vs. 4.9�4.5), previous IVF cycles (1.5�1.4 vs.
0.6�1.2), total FSH dose (3594.5�1456 vs. 2245.9�865), total hMG
dose (1351�962 vs. 545�650), peak serum estradiol level (2147�1004
vs. 2917�1207), and oocytes retrieved (11.8�6.6 vs. 19.9�10.0) between
hCG and GnRHa trigger, respectively. Aneuploidy rates were higher in
the hCG group compared to the GnRHa group (53.8% vs. 41.9%,
p<0.01), however this difference was no longer significant when
controlled for the above putative factors using multivariate linear regres-
sion analysis (p¼0.19). Moreover, there was no difference in aneuploidy
rates when we excluded patients over 40 (42.7% vs. 34.6%, p¼0.06) and
stratified by age (Table). Rates of mosaicism did not differ among all pa-
tients (14.7% vs. 20.5%, p¼0.07).
CONCLUSIONS: No difference was appreciated in aneuploidy rates be-

tween cycles triggered with either hCG or GnRHa.
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THEESTABLISHMENTANDEVALUATIONOFNOMO-
GRAM MODELS TO PREDICT PREGNANCY OUT-
COMES OF IVF/ICSI FRESH CYCLE
TREATMENT. X. Yuan,a,b,c Y. Yuan,a Q. Wang,a Y. Xu,a

J. Gao,a Y. Li,a C. Zhou.a aDepartment of Obstetrics and Gynecology,
The First Affiliated Hospital of Sun Yat-sen University, Guangzhou, China;
bDepartment of Obstetrics and Gynecology, National University Hospital,
Singapore, Singapore; cMOH Holdings, Singapore, Singapore.

OBJECTIVE: To identify independent risk factors of IVF/ICSI pregnancy
outcomes and establish Nomogram models to predict IVF/ICSI prognosis.

DESIGN: Retrospective study.
MATERIALS AND METHODS: 11453 fresh IVF/ICSI cycles from Jan

2009 to Dec 2013 were recruited in First Affiliated Hospital of Sun Yat-
sen University, Guangzhou, China. Univariate analyses were applied to 54
clinical/laboratory variables to explore relative factors influencing IVF/
ICSI outcomes. Logistics regression was utilized to identify independent pre-
dictors of IVF/ICSI prognosis. Four Nomogram models to predict clinical
pregnancy, live birth, miscarriage and ectopic pregnancy rate were subse-
quently established and values by C-index and Decision Curve Analysis.

RESULTS: Of the 11453 fresh cycles, mean maternal age was 32.6 years.
For infertility diagnosis, 32.1% of tubal factors, 21.8% of male factors,
5.8% of endometriosis, 34.1% of unexplained infertility, and 6.2% of mul-
tiple factors. Overall clinical pregnancy rate was 44.0% (5039/11453).
Among the 5039 pregnant cycles, 4059 of them had thorough follow-ups,
with live birth rate 81.6% (3314/4059), miscarriage rate 14.7%, and ectopic
pregnancy rate 3.6%. Logistic regression model to predict IVF/ICSI clinical
pregnancy rate with C-index 0.78 (95% CI, 0.77-0.79) contained 10 prog-
nostic factors (p< 0.05), including maternal age, infertility diagnosis, endo-
metrial thickness (EMT)/Estradiol/progesterone on hCG day, No. of
oocytes retrieved, No. of two-pronucleus (2PN) zygote, No. of oocytes
fertilized by ICSI, No. of usable embryos, and OHSS. Logistic regression
model to predict live birth rate with C-index 0.65 (95% CI, 0.63-0.67), con-
tained 7 prognostic factors (p< 0.05) including maternal age, infertility
diagnosis, parity, No. of treatment cycles, EMT on hCG day, No. of 2PN
zygote and OHSS. Similarly, the Logistic regression model to predic
miscarriage rate with C-index 0.72 (95% CI, 0.70-0.75) contained 5 prog-
nostic factors (p< 0.05) including maternal age, infertility diagnosis, parity,
No. of treatment cycles, and OHSS. Meanwhile, the Logistic regression
model to predict ectopic pregnancy rate with C-index 0.75 (95% CI,
0.70-0.79), contained 3 prognostic factors (p< 0.05) including infertility
diagnosis, EMTand progesterone on hCG day. Four Nomogram models es-
tablished subsequently with satisfying predictive calibration.

CONCLUSIONS: Our study well presented clinical and epidemiological
characteristics of infertility in Chinese population, and revealed independent
prognostic factors of IVF/ICSI fresh cycles, and established four Nomogram
models to predict clinical pregnancy, live birth, miscarriage and ectopic preg-
nancy rate of IVF/ICSI fresh cycle, making them adequate and scientific
tools for both patients and physicians.
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DECLINING BIRTH RATES FROM IVF OVER THE
LAST DECADE DUE TO COMMODITIZATION AND
INDUSTRIALIZATION. N. Gleicher,a,b,c D. H. Barad,a

S. Darmon,a V. A. Kushnir.a,d aCenter for Human Reproduc-
tion, New York, NY; bRockefeller University, New York, NY; cMedical Uni-
versity Vienna, Vienna, Austria; dWake Forest School of Medicine, Winston-
Salem, NC.

OBJECTIVE: To understand the reasons why, after decades of steadily
improving live birth rates from in vitro fertilization (IVF), outcomes around
the world in 2014 were lower than in 2004.
DESIGN: Review of published national data sets.
MATERIALS AND METHODS: Here presented IVF outcome data

involve the USA, Canada, the UK, Australia/New Zealand (combined), Latin
America (as a block) and Japan, and reflect either nationally reported data
sets or data sets reported by regional fertility societies for the decade between
2004-2014. Primary exposure is to fresh-autologous IVF cycles, though as-
sociations are reported with new add-ons to traditional IVF practice and/or
overall changes in IVF practice patterns during the study decade, including
extended embryo culture to blastocyst stage (BSC), other BSC-dependent
new procedures, like so-called mild stimulation, elective single embryo
transfer (eSET), preimplantation genetic screening (PGS), all-freeze cycles
and embryo banking.
RESULTS: Declining live birth rates in IVF have been observed over the

last decade in almost all regions of the world, though intensity of change var-
ied between regions. Strongest negative associations were observed with
mild stimulation, BSC and eSET, in Japan, Australia/New Zealand and Can-
ada. Here reported data further suggest additions/changes to IVF during the
study decade, here described as ‘‘commoditization,’’ especially in Australia/
New Zealand parallel the transition of IVF from a successful private practice
niche into an industry attractive to outside investments, here described as the
‘‘industrialization’’ of IVF. Australia’s experience suggests that industrializa-
tion leads to commoditization, increases in costs, declining live birth rates
and, ultimately, poorer patient satisfaction.
CONCLUSIONS: IVF, thus, presents as a potentially cautionary tale for

the industrialization of an economically successful private practice niche at
a time when formats of health care models are once again under discussion
in the U.S.
Supported by: The Center for Human Reproduction and The Foundation

for Reproductive Medicine.
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DETERIORATION OF INHERENT TREATMENT
PROGNOSIS OF INFERTILITY PATIENTS OVER
THE LAST 5 YEARS (2012-2016). N. Gleicher,a,b,c

D. H. Barad,a S. Darmon,a V. A. Kushnir.a,d aCenter for Human
Reproduction, New York, NY; bRockefeller University, New York, NY;
cMedical University Vienna, Vienna, Austria; dWake Forest School of Med-
icine, Winston-Salem, NC.

OBJECTIVE: To better understand why live birth rates from in vitro fertil-
ization (IVF) have been declining over the past few years in the U.S., we
tested in a pilot study at our center the hypothesis that infertility patient pop-
ulations in recent years have been declining in objective prognostic parame-
ters.
DESIGN: Retroactive cohort study.
MATERIALS AND METHODS: We investigated our center’s IVF pa-

tients between 2012-2016 by determining median- and mean ages (in years),
FSH mIU/mL) and AMH (ng/mL). The study involved a total of 1,434 pa-
tients with a fresh autologous or donor egg cycles.
RESULTS: The table summarizes results, and demonstrates that ages

increased from a median of 41 to 42 years (mean � SD, 39.6 � 5.5 to
41.3 � 5.7, P < 0.001); FSH increased from a median of 10 to 11 mIU/
mL (16.2 � 17.6 to 18.4 � 20.0, P ¼ 0.065); and AMH decreased from a

Aneuploidy Rates Stratified by Age

hCG GnRHa

<35 36.0 (29.1) 29.5 (19.9)
36-37 42.3 (29.0) 35.6 (29.1)
38-40 55.0 (33.1) 50.1 (34.1)
41-42 59.7 (39.0) 76.9 (28.8)
>42 88.3 (20.5) 76.4 (10.5)

no significant differences noted among groups
data presented as: mean (SD)
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median of 0.60ng/mL to 0.58ng/mL (1.35 � 1.88 to 1.17 � 1.69, P ¼
0.030).

CONCLUSIONS: If our center is representative of U.S. national trends,
then here presented data demonstrate a remarkable degree of patient aging
and declining ovarian reserve parameters over the last 5 years, which, at least
in part, may have contribute to observed declines in national live birth rates
observed over this time period.

2012 2013 2014 2015 2016

Age Median 41 40 41 41 42
Mean 39.6 39.5 40.0 40.6 41.3
Std 5.5 5.6 5.6 5.9 5.7

FSH Median 10 12 12 12 11
Mean 16.2 18.9 18.9 20.9 18.4
Std 17.6 23.4 21.9 25.1 20.0

AMH Median 0.6 0.4 0.6 0.5 0.5
Mean 1.35 1.38 1.42 1.20 1.17
Std 1.88 1.91 1.86 1.68 1.69

Supported by: The Center for Human Reproduction and The Foundation
for Reproductive Medicine.
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METHYLENETETRAHYDROFOLATE REDUCTASE
677TT MUTATION MAY BE ASSOCIATED WITH
REDUCED UTERINE ARTERY BLOOD FLOW IN
INFERTILE WOMEN UNDERGOING IVF. C. Kim,a

Y. Jeung,b J. Moon,c S. Kim,b H. Chae,b B. Kang,a Y. Cheon.d aObstetrics
and Gynecology, College of Medicine, University of Ulsan, Asan MedIcal
Center, Seoul, Korea, Republic of; bObstetrics and Gynecology, College of
Medicine, University of Ulsan, AsanMedical Center, Seoul, Korea, Republic
of; cObstetrics and Gynecology, M Fertility Center, Seoul, Korea, Republic
of; dDevelopmental Biology and Physiology, School of Biosciences and
Chemistry, Institute for Basic Sciences, Sungshin University, Seoul, Korea,
Republic of.

OBJECTIVE: This study was performed to investigate the frequencies of
5,10-methylenetetrahydrofolate reductase (MTHFR) 677C>T genotypes
and its association with IVF outcome and uterine artery (UA) blood flow
in infertile women.
DESIGN: Retrospective cohort study.
MATERIALS ANDMETHODS: A total of 512 infertile women aged 25-

45 years who had their blood taken for analysis of MTHFR 677C>T geno-
type between April 2014 to July 2016 were included in this study. The fre-
quencies of MTHFR 677C>T genotypes were analyzed in 512 infertile
patients and the association of MTHFR 677TT genotype with IVF outcome
and UA and subendometrial artery (SEA) blood flow on the day of embryo
transfer (ET) was evaluated in 181 patients who underwent IVF in controlled
ovarian stimulation (COS) cycles.
RESULTS: The frequencies of homozygous TT, CC and heterozygous CT

genotypes were 20.5% (105/512), 34.4% (176/512) and 45.1% (231/512),
respectively. Patients’ characteristics were comparable among MTHFR
677TT, CC and CT groups. There were also no differences in three different
genotype groups with respect to the number of oocytes retrieved, mature oo-
cytes retrieved and fertilized oocytes. Clinical pregnancy rates seemed to be
lower in TT group, but this difference did not attain the statistical signifi-
cance. RI of UA was significantly higher in TT group than in CC and CT
groups (P¼.01). Proportion of patients with blood flow of SEA after treat-
ment was also significantly higher in the study group (P<.05).
CONCLUSIONS: The frequency of homozygous TTofMTHFR 677C>T

in infertile women was 20.5% andMTHFR 677TT genotype may be associ-
ated with reduced UA and SEA blood flow in infertile women undergoing
IVF.
Reference:
1. Murto T, Kallak TK, Hoas A, et al. Folic acid supplementation and

methylenetetrahydrofolate reductase (MTHFR) gene variations in rela-
tion to in vitro fertilization pregnancy outcome. Acta Obstet Gynecol
Scand 2015;94:65-71.
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SERUM HCG VALUES ARE AS PREDICTIVE OF LIVE
BIRTHAFTERSINGLEEMBRYOTRANSFERASEARLY
PREGNANCY ULTRASOUND. N. King,a L. A. Bernardi,b

J. Tolentino,b J. Zhang,c A. Lawson,b R. B. Barnes.b aObstetrics
and Gynecology, McGawMedical Center of Northwestern University, Chicago,
IL; bNorthwestern University, Chicago, IL; cDivision of Reproductive Endocri-
nology and Infertility, Northwestern University, Chicago, IL.

OBJECTIVE: To determine whether hCG values after single embryo
transfer (SET) are as predictive of live birth as presence of cardiac activity
on early pregnancy ultrasound.
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: Data were collected from IVF cycles

performed in a university clinic from 2002-2015. Cycles were analyzed
if a woman underwent an SET and had a serum hCG that was greater
than 5 mIU/mL. hCG values were examined as early as 8 days after
blastocyst ET and 10 days after cleavage stage ET. Logistic regression
was performed to evaluate the relationship between several hCG vari-
ables and live birth. Positive predictive values (PPV) of these hCG vari-
ables and presence of fetal cardiac activity (FCA) on early ultrasound
were determined.
RESULTS: 260 SET cycles from women with a mean age of 38.8 were

analyzed (62.2% blastocyst, 37.8% cleavage stage). 58.8% of the ETs
were fresh and 41.2% were frozen. Pregnancy outcomes included live births
(68.1%), clinical miscarriages (15.0%), biochemical pregnancy losses
(15.4%), and ectopic pregnancies (1.5%). hCG levels that doubled from
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the first to the second value (OR 14.8, 95% CI 7.5-29.4), reached 100 mIU/
mL by 10 days after blastocyst ET or 12 days after cleavage stage ET (OR
15.6, 95% CI 7.8-30.9), and those that both doubled and reached 100 mIU/
mL (OR 14.1, 95% CI 7.5-26.5) were all significantly associated with live
birth. Among these variables, the highest PPV for live birth was obtained
when hCG values both doubled and reached 100 mIU/mL (85.9%), which
was similar to the PPVof visualizing FCA on early ultrasound (84.7%). Of
all pregnancies with FCA, those resulting in live birth were three times
more likely to have hCG values that doubled and reached 100 mIU/mL
than those ending in miscarriage (OR 3.5 95% CI 1.5-7.9, p¼0.003).

CONCLUSIONS: There were significant associations between specific
rises in early hCG values after SET and live birth. The PPV of live birth
for pregnancies that had hCG values that doubled and reached 100 mIU/
mL was similar to that of pregnancies with FCA on early ultrasound. Having
early hCG values that doubled and reached 100mIU/mL decreased the likeli-
hood that a pregnancy with FCA on early ultrasoundwould result in a miscar-
riage. Providers may be able to use this information to set expectations for
pregnancy outcomes soon after embryo transfer.
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LIKELIHOOD OF A SINGLETON LIVE BIRTH FROM
IVF TREATMENT: ANALYSIS OF 2004-13 FIRST
FRESH CYCLES IN THE SART CORS. B. Luke,a

M. B. Brown,b E. Levens,c K. Doody,d B. J. Van Voorhis,e

J. Toner,f C. Coddington.g aObstetrics, Gynecology, and Reproductive
Biology,Michigan State University, East Lansing,MI; bBiostatistics, Univer-
sity of Michigan, Ann Arbor, MI; cShady Grove Fertility, Rockville, MD;
dCenter for Assisted Reproduction, Bedford, TX; eUniversity of Iowa Hospi-
tals and Clinics, Iowa City, IA; fAtlanta Center for Reproductive Medicine,
Atlanta, GA; gMayo Clinic, Rochester, MN.

OBJECTIVE: To evaluate the likelihood of success (pregnancy and live
birth) when one or two embryos are transferred in the first cycle of IVF treat-
ment, and among live births, the probability of a multiple birth.

DESIGN: Longitudinal cohort.
MATERIALS AND METHODS: First fresh autologous and donor cycles

with successful embryo transfers from the Society for Assisted Reproductive
Technology Clinic Outcome Reporting System (SARTCORS) between 2004
and 2013 were categorized by oocyte source, number of embryos transferred
(limited to single embryo transfer, SET, or double embryo transfer, DET),
day of embryo transfer (limited to day 2-3 or day 5-6), and with or without
additional embryos cryopreserved. The first donor cycle may not be the first
treatment cycle. Autologous cycles were restricted to women aged 18-43.

RESULTS: The study population included 181,523 cycles with autologous
oocytes and 27,033 cycles using donor oocytes. For both SET and DET and
for autologous and donor, the probability of a live birth is higher when there is
cryopreservation than there is no cryopreservation and for embryos trans-
ferred on day 5-6 (blastocysts) than for embryos transferred on day 2-3.
The rate of pregnancy loss, once pregnancy is achieved, is 15-20%. The prob-
ability that the live birth would be a multiple birth was 1.6%-2.0% with SET
versus 28.9%-47.2% with DET.

CONCLUSIONS: The rate of pregnancy loss, once achieved, is similar to
non-ART pregnancies (17-22%).1 The lowest live birth rates and the highest
pregnancy loss rates occurred with cleavage stage SET and in autologous
SET cycles with no additional embryos cryopreserved. The highest probabil-
ity of a singleton live birth was achievedwith single embryo transfer at day 5-
6 (47.0% autologous, 54.9% donor) or with additional embryos to cryopre-

serve (49.4% autologous, 54.8% donor). Improving techniques to achieve
embryos (blastocysts) that can be transferred on days 5-6 is the most likely
way to increase the success rates of IVF treatment with SET and reduce
the need for DET with its high rate of multiples.

Reference:
1. Ellish NJ, Saboda K, O’Connor JO, Nasca PC, Stanek EJ, Boyle C. A

prospective study of early pregnancy loss. Human Reproduction 1996;
11:406-12.

Supported by: SART
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LIKELIHOOD OF SUCCESS AT EACH STAGE OF IVF
TREATMENT BY MATERNAL AGE AND OOCYTE
SOURCE: ANALYSIS OF THE 2004-13 CYCLES IN
THE SART CORS. B. Luke,a M. B. Brown,b E. Levens,c

K. Doody,d B. J. Van Voorhis,e J. Toner,f C. Coddington.g aObstetrics, Gy-
necology, and Reproductive Biology, Michigan State University, East Lans-
ing, MI; bBiostatistics, University of Michigan, Ann Arbor, MI; cShady
Grove Fertility, Rockville, MD; dCenter for Assisted Reproduction, Bedford,
TX; eUniversity of Iowa Hospitals and Clinics, Iowa City, IA; fAtlanta Center
for Reproductive Medicine, Atlanta, GA; gMayo Clinic, Rochester, MN.

OBJECTIVE: To evaluate the likelihood of success at each of four stages
of IVF treatment by maternal age and oocyte source.
DESIGN: Longitudinal cohort.
MATERIALS AND METHODS: First fresh autologous and donor cycles

from the SART CORS for 2004 and 2013 were categorized by maternal age
and oocyte source. The first donor cycle may not be the first treatment cycle.
All maternal ages were included for donor cycles.
RESULTS: Among women ages 18-43 using autologous oocytes, there

were 301,759 cycle starts, of which 89.3% were not cancelled, ranging
from 93.8% to 79.3% from youngest to oldest women. The primary indica-
tion for cycle cancellation was low response (79.7% overall), 61.1% to
85.7% from lowest to highest age groups. Cancellation due to high response
accounted for 6.5% of cycle cancellations overall, 19.2% to 1.8% with
increasing age. Eleven percent of cancelled cycles did not have a reason spec-
ified. Overall, 82.9% of cycle starts resulted in successful embryo transfer
(87.4% to 70.5% from youngest to oldest women), the pregnancy rate per cy-
cle start was 42.6% (52.1% to 18.5%), and the live birth rate per cycle start
was 35.5% (45.6% to 11.2%). Among women who became pregnant, the
overall live birth rate was 83.2% (87.4% to 60.7%). Among women of all
ages using donor oocytes, there were 34,770 cycle starts, of which 94.5%
were not cancelled, with little difference by maternal age. The primary indi-
cation for cycle cancellation was low response (52.9% overall). Cancellation
due to high response accounted for 6.3% of cycle cancellations. Overall,
90.8% of cycle starts resulted in successful embryo transfer, the pregnancy
rate per cycle start was 59.7%, and the live birth rate per cycle start was
50.8%; for each of these outcomes, there was little difference by the recipi-
ent’s age. Among women who became pregnant, the overall live birth rate
was 85.0%.
CONCLUSIONS: These findings indicate that a substantial percent (13%-

30%) of autologous cycle starts do not result in a successful embryo transfer;
many are cancelled due to high or low response. Although young women us-
ing autologous oocytes appear to have similar outcomes to those using donor
oocytes, live birth rates are higher for those using donor oocytes when
adjusted for the number of embryos transferred (data not shown).

Supported by: SART

Group

Single Embryo Transfer Double Embryo Transfer

% Pregnant/
Cycle Start

% Live Birth/
Cycle Start

Of Pregnancies,
% Live Births

% Pregnant/
Cycle Start

% Live Birth/
Cycle Start

Of Pregnancies,
% Live Births

% Multiples/
Pregnancy

No Cryo-Autologous 24.6 19.4 79.1 47.6 39.8 83.7 28.9
No Cryo-Donor 42.6 35.0 82.1 59.9 50.0 83.5 33.9
Yes Cryo-Autologous 58.3 49.4 84.8 64.6 55.7 86.3 39.9
Yes Cryo-Donor 65.8 54.8 83.3 71.5 61.9 86.7 45.1

Day 2-3-Autologous 23.8 18.7 78.4 49.2 41.6 84.6 28.6
Day 2-3-Donor 35.7 28.6 80.3 58.6 49.5 84.5 33.2
Day 5-6-Autologous 55.6 47.0 84.7 63.9 54.7 85.7 40.8
Day 5-6-Donor 65.8 54.9 83.4 74.6 64.7 86.7 47.2
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ASSISTED REPRODUCTION FOR GOOD PROGNOSIS
CASES: IT IS NOT NECESSARY TO USE AGGRESSIVE
STIMULATION AND ICSI ACROSS THE
BOARD. J. Torres,a A. Davila,b P. Galache,a P. Patrizio,c

J. Leon,a S. Alvarado.d aIECH Fertility Center, Monterrey, Mexico; bRepro-
ductiveMedicine and Clinical Andrology, Instituto para el Estudio de la Con-
cepcion Humana, Monterrey, Mexico; cObstetrics, Gynecology &
Reproductive Sciences, Yale Fertility Center & Fertility Preservati, New Ha-
ven, CT; dClinical Statistical Advisor, Monterrey, Mexico.

OBJECTIVE: To determine whether Intracytoplasmic Sperm Injection
(ICSI) and standard controlled ovarian stimulation (COS) are the best initial
approach for couples undergoing assisted reproduction (ART) with no indi-
cations for ICSI and with good ovarian reserve (good prognosis cases).

DESIGN: Observational, retrospective and comparative study.
MATERIALS AND METHODS: All patients undergoing ART between

January 2008 and December 2015 were included. Inclusion criteria were pa-
tients % 35 years old, no severe male factor (sperm count % 5 mill/mL),
good ovarian reserve (AFC >8 and AMH > 1ng/mL). Patients were divided
in 3 groups per the doses of gonadotropins: group 1, mild stimulation (%150
UI per day); group 2, moderate (151-225 UI per day) and group 3, standard
stimulation (R225 UI per day). In a secondary analysis, outcomes of conven-
tional IVF and ICSI were compared according to the dose used.

RESULTS: A total of 307 cycles were evaluated. There was no difference
in demographics between groups (table 1) and similar number of mature oo-
cytes were recovered. (p¼NS). Fertilization rate was higher in group 2 (81%)
versus the other groups (59 and 62%, respectively) (p¼<0.001). Blastocyst
yield was higher in group 1 (33%) (p¼0.002). Pregnancy rates were higher in
groups 1 and 2 but the difference was not significant.In the secondary anal-
ysis, a total of 1529 oocytes were used, 65.3% for conventional IVF and
34.7% for ICSI. Fertilization rate (71% vs 59%) and blastocyst yield rate
(27% vs 12%) were better in conventional IVF (p¼<0.001). Clinical preg-
nancy rates were higher in conventional IVF versus ICSI (48% vs 40%).

CONCLUSIONS: Mild or moderate ovarian stimulation should be consid-
ered as the initial approach when no male factor or diminished ovarian
reserve are the indications for IVF. The abuse of ICSI in absence of severe
male factor and in good prognosis patients should be avoided as reproductive
outcomes are better with conventional fertilization.
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INTRACYTOPLASMIC SPERM INJECTION AND LOW
BODY MASS INDEX INDEPENDENTLY ASSOCIATE
WITH LOW FETAL BIRTH WEIGHT IN SINGLETON
ART CYCLES. Y. Li,a G. Li,b C. E. Broadwell,c

J. M. Jones,a L. Boehnlein,d A. Stanic-Kostic.e aOb/Gyn, University ofWiscon-
sinMadison,Madison,WI; bBiostatistics andMedical Informatics, University of
Wisconsin Madison, Madison, WI; cUniversity of Wisconsin / Generations
Fertility Care, Middleton, WI; dUW Health Generations Fertility Care, Middle-
ton, WI; eObstetrics and Gynecology, University of Wisconsin-Madison, Madi-
son, WI.

OBJECTIVE: To examine the effect of low maternal body mass index
(BMI) and intracytoplasmic sperm injection (ICSI) on outcomes of assisted
reproduction cycles.

DESIGN: Retrospective cohort study.
MATERIALSANDMETHODS: A total of 533 patients from a single Uni-

versity-affiliated teaching fertility clinic with fresh non-donor assisted repro-
duction cycles (IVF and ICSI) during (2012-2016) were included in this
study. Canceled cycles and those using prenatal genetic diagnosis or
screening were excluded. Maternal BMI and IVF cycle parameters, preg-

nancy outcomes, and fetal birth weight were analyzed. Ordinal linear regres-
sion model was used to test for association between maternal BMI and birth
weight of baby. Logistic regression was used to test for associations of BMI
and embryo grade variables and pregnancy outcome variables. Sensitivity an-
alyses were performed for BMI and ICSI categories to confirm independent
association.
RESULTS: Low maternal BMI (BMI<21 kg/m2) was highly associated

with decreased singleton birthweight (p¼0.014) compared with that of
normal/overweight BMI (21<BMI<30 kg/m2). Low BMI did not impact
day 5 embryo trophoblast or inner cell mass grade, other IVF cycle parame-
ters, nor the proportion of live birth or miscarriage (clinical or biochemical)
when controlling for maternal age as covariate. Intracytoplasmic sperm in-
jection (ICSI) treatment is associated with low birth weight compared to con-
ventional IVF (p¼0.029).
CONCLUSIONS: Low maternal BMI and use of ICSI was independently

associated with decreased singleton fetal birth weight in fresh non-donor IVF
cycles, suggesting that maternal and paternal factor independently contribute
to fetal outcomes in IVF cycles.
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THE OBSTETRIC OUTCOMES OF UTERINE
ANOMALIES WITH ASSISTED REPRODUCTIVE
TECHNOLOGY. J. Wang. Reproductive Medicine Center,
Department of Obstetrics and Gynecology, The First Affiliated
Hospital of Anhui Medical University, Hefei, China.

OBJECTIVE: The purpose of this study was to evaluate the effect of
Mullerian anomalies on obstetric outcomes in women undergoing in vitro
fertilization (IVF).
DESIGN: Retrospective study.
MATERIALSANDMETHODS: The retrospective matched control study

included 144 patients with and 1089 patients without Mullerian anomalies
undergoing a first cycle of IVF between April 2011 and June 2016. Simulta-
neously, the obstertric outcomes of all cycles of the subtypes. Outcome vari-
ables included maximal estradiol level, number of oocytes collected,
fertilization rate, cleavage rate, good quality embryo rate, Implantation
rate per embryo transfer, pregnancy rate per patient, first -trimester sponta-
neous rate, miscarrage rate, delivery rate, multiple pregnancy rate and
caesarean section rate.
RESULTS: Patients with Mullerian anomalies had a significantly lower

implantation rate per embryo transfer (19.0%) than did controls
(34.2%)(P¼0.003). As well as the pregnancy rate per patient(27.7% versus
46.5%, P¼0.014), first -trimester spontaneous rate (38.5% versus 10.4%,
P¼0.010), Miscarrage rate(46.2% versus 18.1%, P¼0.037), Delivery
rate(53.8% versus 81.9%, P¼0.037). one hundred and twenty-eight patients
conceived a total of 82 clinical pregnancies in 209 embryo transfer cycles.
The clinical pregnancy rate was 82 of 209 (39.2%) per embryo transfer
and 73 of 128 (57.0%) per patient. There were no significant differences in
the implantation rates per embryo transfer and clinical pregnancy rates
when the various forms of uterine malformation were compared. There
was a trend for the group with unicornuate and the didelphic uterus had
the highest rate (21/33, 63.6%) of term delivery and the lowest rate (8/33,
24.2%) of spontaneous abortion compared with the group of septate, bicorn-
uate and arcuate uterus, in whom the term delivery rate was 24 of 49 (49.0%)
and the spontaneous abortion rate was 20 of 49 (40.8%). The bicornuate
uterus had the highest first trimester spontaneous abortion rate(3/8, 37.5%)
and highest preterm delivery rate(2/8, 25%). The multiple pregnancy rate
was 5 of 56 (7.7%) for unicornuate , septate and arcuate uterus, lower
when compared with 5 of 17 (29.4%) of didelphic and bicornuate uterus.
CONCLUSIONS: Women with uterine anomalies experienced IVF-ET

treatment are associated with a damaged implantation , pregnancy and deliv-
ery rate, when compared with the normal controls. And the outcome of

Oocyte
Source

Woman’s
Age N, Women

% Cycles
Not Cancelled

% Cycles with
Embryo Transfer

% Pregnant/
cycle start

% Live Births/
cycle start

Of Pregnancies,
% Live Births

Autologous Ages 18-43 301,759 89.3 82.9 42.6 35.5 83.2
18-29 50,726 93.8 87.4 52.1 45.6 87.4
30-34 104,483 92.3 86.5 49.9 43.0 86.3
35-37 65,292 89.0 83.1 42.5 35.2 82.7
38-40 52,707 84.6 77.6 32.4 24.2 74.9
41-43 28,551 79.3 70.5 18.5 11.2 60.7

Donor Ages: All 34,770 94.5 90.8 59.7 50.8 85.0

FERTILITY & STERILITY� e347



pregnancy showed that septate uterus which received metroplasty had been
indeed improved. Arcuate uteri was slightly better obstetric outcome of in vi-
tro fetilization and embryo transfer.

Characteristics of the patients and controls and outcome of treatment by

assisted reproduction

Mullerian
anomalies controls P

No . of patients 144 1089 -
Age (years) 29.8�4.6 29.7�4.6 0.797
Duration of

infertility(years)
4.1�2.4 3.8�2.8 0.167

No. of oocytes
collected

14.5�7.5 14.3�7.1 0.799

Fertilization
rate (%)

1619/1835(88.2) 12498/13991(89.3) 0.153

Good quality
embryo rate (%)

818/1561(52.4) 6363/11992(53.1) 0.624

No.of embryos
transferred

2.0�0.33 1.9�0.28 0.073

Implantation rate
per embryo(%)

18/95(19.0) 275/804(34.2) 0.003

No. of clinical
pregnancies

13 193 -

Pregnancy rate
per patient

13/47(27.7) 193/415(46.5) 0.014
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PROGESTERONE ELEVATION IN EARLY AND MID-
FOLLICULAR PHASES IN FRESH IVFCYCLES ASSOCI-
ATED WITH POOR CLINICAL PREGNANCY RATE.
K. W. Keefe,a E. I. Lewis,a L. V. Farland,b E. Yanushpolsky.a
aBrigham andWomen’s Hospital, Boston,MA; bCenter for Infertility and Repro-
ductive Surgery, Brigham and Women’s Hospital, Boston, MA.

OBJECTIVE: Prior studies have found that elevated progesterone (PR)
levels at the time of trigger in fresh IVF cycles adversely affect implantation.
During follicular monitoring we observed a substantial number of PR eleva-
tions in the early and mid-follicular phases. This study was designed to eval-
uate the incidence and circumstances of the early and mid-follicular phase
PR elevations ( >1.5 ng/mL) during IVF stimulation and its effects on clin-
ical pregnancy rates in fresh IVF cycles, regardless of the progesterone level
at the time of trigger.

DESIGN: Retrospective cohort study.
MATERIALS ANDMETHODS: Nine-hundred twenty-three fresh IVF

and IVF/ICSI cycles at our fertility center from October 2015 to
December 2016 with PR levels checked on day 7 and at each moni-
toring point throughout the cycle were included. Generalized esti-
mating equations (GEE) were used to account for the correlation
between multiple cycles from the same patient. A binomial distribution
and logit link were applied to calculate odds ratios (OR) and 95% con-
fidence intervals (CI) of clinical pregnancy after adjusting for age,

BMI, AMH, Day 3 FSH, number of oocytes retrieved and reason for
IVF.
RESULTS: Seventy-three cycles (7.9%) had a PR level >1.5 ng/mL dur-

ing stimulation prior to trigger (High PR Group) while 850 cycles had pro-
gesterone levels that measured <1.5 ng/mL throughout stimulation
(92.1%) (Low PR Group). Cycles proceeded to fresh transfer when trigger
day PR measured<3.0 ng/mL. In the High PR Group, 15 patients ultimately
had transfers with a trigger day PR level measuring<1.5 ng/mL resulting in a
clinical pregnancy rate of 20.0% (3/15) compared to 42.7% (343/810) in the
Low PR Group, OR 0.42 (0.11-1.56). In the High PR Group, 48 patients had
transfers with trigger day PR between 1.5 and 3.0 ng/mL with a clinical preg-
nancy rate of 20.8% (10/48) compared to the 42.7% (343/810) clinical preg-
nancy rate in Group B with OR 0.27 (0.12-0.59). The High PR Group had
more patients diagnosed with diminished ovarian reserve (DOR) compared
to the Low PR Group (20.6% vs. 14.6%) and included more patients on a mi-
croflare protocol (26.0% vs. 15.3%).
CONCLUSIONS: Progesterone values >1.5 ng/mL early in IVF stimula-

tionwere associatedwith decreased chance of achieving a clinical pregnancy,
regardless of the PR value at the time of trigger. Elevated PR levels in the
early and mid-follicular phases were more commonly observed in patients
with DOR and those on the microflare protocols. Routine monitoring of
PR levels during controlled ovarian stimulation may inform decisions
regarding fresh embryo transfer vs. freezing embryos for later use to optimize
pregnancy outcomes.
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PROGESTERONE ON THE DAY OF TRIGGER AND OB-
STETRIC OUTCOMES. M. T. Connell,a J. M. Csokmay,b

M. U. Yamasaki,b S. Dolitsky,a M. W. Healy,a A. DeCherney,a

M. J. Hill.a aNIH, Bethesda, MD; bWalter Reed National Military
Medical Center, Bethesda, MD.

OBJECTIVE: Recent data has demonstrated that higher serumestradiol levels
during IVF stimulation increase the risk of obstetric complications in resulting
pregnancies. Serum estradiol levels have a collinear relationship with serum pro-
gesterone levels during IVF stimulation. Higher progesterone levels also have a
demonstrable negative effect; decreasing implantation and live birth. However,
the relationship of progesterone and obstetric outcomes has not been evaluated.
Due to the collinear relationship of estradiol and progesterone, it is unclear if
the negative association of estradiol on obstetric outcomes is actually an effect
of progesterone elevation. The objective was to investigate the effects of serum
progesterone on day of trigger with obstetrical outcomes.
DESIGN: Retrospective cohort study.
MATERIALS ANDMETHODS: Patients with a live birth, full obstetrical

data, and a progesterone measured on the day of trigger between the years
2014 and early 2016 were evaluated. Twins were excluded from the study
due to the association of multiple gestation with adverse obstetric outcomes.
Univariate and multivariate GEE modeling assessed for associations of IVF
variables with obstetric outcomes. Out of over 30 variables, only age was
independently associated with adverse obstetric outcomes and was included
in multivariate models.
RESULTS: 96 singleton births had full obstetric data and were included

in the study. 12.1% of deliveries had a progesterone level above 1.5 ng/ml.
The prevalence of adverse obstetric outcomes was similar in patients with a
progesterone above and below 1.5 ng/ml (30% versus 32%, P¼0.90). There

Disorder Prevalence
Unadjusted
OR (95% CI) P Value Adjusted OR (95% CI) P Value

Any Adverse Obstetric Outcome 31.9% 0.56 (0.17, 1.82) 0.33 0.56 (0.17, 1.82) 0.33
Any Hypertensive Disorder 15.3% 0.26 (0.05, 1.38) 0.11 0.29 (0.05, 1.60) 0.16
Any Growth Disorder 21.9% 19.6 (0.35, 1080) 0.14 22.5 (0.28, 1776.75) 0.16
Oligohydramnios 3.2% 1.9 (0.09, 38.06) 0.53 2.84 (0.10, 76.5) 0.53
Small for Gestational Age 3.3% 50.81 (0.8, 3064) 0.06 50.81 (0.8, 3064) 0.06
Intrauterine Growth Restriction 4.4% 15.12 (0.80, 286) 0.07 23.97 (0.83, 685) 0.06
Gestational Hypertension 9.9% 0.36 (0.05, 2.67) 0.36 0.91 (0.76, 1.09) 0.26
Preeclampsia 12.0% 1.37 (0.26, 7.16) 0.70 1.82 (0.31, 10.65) 0.50
Placental Abruption 1.1% 1.16 (0.69, 1.95) 0.99 1.16 (0.69, 1.95) 0.99
Gestational Diabetes 7.3% 0.07 (0.01, 1.07) 0.06 0.08 (0.01, 1.19) 0.07
Preterm Delivery 7.3% 1.57 (0.21, 11.37) 0.65 1.06 (0.88, 1.27) 0.51
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was no association of progesterone as a linear variable with adverse obstet-
ric outcomes related to placentation (adjusted OR 0.56, 95%CI 0.17-1.82).
There was no association of progesterone with subgroups of obstetric com-
plications (Table 1), although the data suggest larger studies are needed to
assess the relationships of progesterone with a potentially lower likelihood
of gestational diabetes (P¼0.07) but a potentially higher likelihood of small
for gestational age births (P¼0.06) and growth restricted births (P¼0.06)
(Table 1).

CONCLUSIONS: Elevated progesterone on day of trigger was not associ-
ated with adverse obstetrical outcomes. This suggests the prior findings link-
ing elevated estradiol with such adverse outcomes are independent of any
collinearity of serum progesterone. These data suggest the need for larger
observational studies to assess the relationship of serum progesterone with
gestational diabetes and growth disorders.

Supported by: This research was supported, in part, by Intramural research
program of the Program in Reproductive and Adult Endocrinology, NICHD,
NIH
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LIVE BIRTHS RATES ACROSS PROGESTERONE
GROUPS IN FRESH BLASTOCYST TRANSFER CY-
CLES: NO IMPACT OF LOW PROGESTERONE BUT
NEGATIVE IMPACT WITH ELEVATED P. F. Shararaa,b

M. R. Goodwin.a aVirginia Center for Reproductive Medicine, Reston, VA;
bGeorge Washington Univesrity, Washington, DC.

OBJECTIVE: It is well accepted that there is a negative impact of prema-
ture progesterone rise (PPR) on live birth rates, though even at the highest P
levels live births are still noted in about 20%. In addition, a recent paper sug-
gested that P< 0.5 ng/ml on the day of HCG administration is associated also
with a negative outcome (Santos Ribeiro 2014). In that paper, the incidence
of low and high (> 1.5 ng/ml) was 22%, a sizable portion of women under-
going ART.We therefore evaluated all our fresh blastocyst cycles grouped by
P levels.

DESIGN: Retrospective analysis.
MATERIALS AND METHODS: 330 cycles were evaluated. Mean age

was 35.0 + 4.2 years. Only fresh cycles were included. Donor oocyte cycles
were excluded. Ovarian stimulation was performed using GnRH agonist or
antagonist along with HP-HMG or mixed FSH/HP-HMG in a 1:1 ratio. P
levels on the day of HCG administration were divided into the following
groups: group 1: P < 0.5, group 2 P ¼ 0.5-0.9, group 3; P ¼ 0.9-1.2, group
4: P¼ 1.2-1.5, and group 5: P> 1.5 and outcomes compared among groups.
PPR is defined as P level > 1.5 ng/ml.

RESULTS: The incidence of PPR across the whole population was 11.2%
(37/330), considerably lower than previously reported (Warner 2014). Of
these, the incidence of PPR was only 3.9% in the HP-HMG only (13/330)
compared to 7.3% (24/330) in the mixed group (P¼0.17). As expected, the
number of oocytes increased with increasing P levels (8.2 + 4.1 vs 11.0 +
4.0, P< 0.001) in the< 1.5 vs> 1.5 ng/ml. The implantation rate was signif-
icantly lower when P> 1.5 ng/ml compared to all cycles with P< 1.5 (51.3%
vs 30.6%, P¼0.008). There were no differences in age between all P groups
(34.8 + 4.2, 35.0 + 4.2, 35.5 + 3.5, 34.6 + 4.3, 34.9 + 4.8 yrs, P¼0.89). The
live birth rate in group 1 was 44.4% (36/81), 54.7% (75/137) in group 2,
57.5% (27/47) in group 3, 50% (14/28) in group 4, and 29.7% (11/37) in
group 5. There were significant differences between groups 2 and 5
(P¼0.007), groups 3 and 5 (P¼0.011), and between group 5 and all the other
groups combined (i.e < 1.5 vs > 1.5) (51.9% vs 29.7% [152/293 vs 11/37]
P¼0.011). However, we could not find any differences between group 1
and any other group. Of note, when we evaluated those cycles with P >
2.0 ng/ml, 5/14 (35.7%) had a live birth.

CONCLUSIONS: The incidence of PPR was lower than previously re-
ported especially in the HP-HMG only group. There was a negative effect
of PPR on implantation and live birth rates as previously noted, however
even at the highest P levels (P > 2.0 ng/ml) the live birth rate was
35.7%. In addition, unlike the previously reported data in rFSH only cycles,
we did not find a lower live birth rate in the group with P < 0.5 ng/ml most
likely because of the use of HP-HMG in all cycles. The negative effects of
PPR were only noted in the group > 1.5 ng/ml, confirming prior findings.
However, even in that group the live birth rate was still respectable at 30%,
arguing against cycle cancellation indiscriminately. Centers need to eval-
uate their own cut-off data before applying a freeze-all strategy in those
with PPR.

Reference:
1. Ribeiro-Santos, HR 20142. Warner et al, Fertil Steril 2014.
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PREDICTING PREGNANCY AFTER INTRA-UTERINE
INSEMINATION (IUI): A NEW MODEL INCORPO-
RATING PRIOR EVIDENCE. P. Arvis,a A. Guivarc’h-
Leveque,a F. Jaffre,a M. Bidet,a P. Lehert.b aClinique La Sage-
sse, Rennes, France; bProfessor, Monaco, Monaco.

OBJECTIVE: Live birth predictive models for IUI are based on indepen-
dent retrospective data, resulting in poor precision and inconclusive external
validations. Recent developments in predictive models highlight the need of
hypotheses based on prior evidence synthesized by a meta-model synthesiz-
ing conducted on previous models. We relate our results based on this
approach applied on a new large data base.
DESIGN: Single-center retrospective study.
MATERIALS AND METHODS: Single-center retrospective data

including all couples (n¼4337), and 13668 cycles (on Intent to treat basis)
between January 2000 and March 2014. Inclusion criteria were at least one
open tube and total motile sperm count after preparation (NTMS)R106/
ml. All cycles were hyper-stimulated with FSH/HMG +/- clomifene citrate.
Ovulation was triggered by hCG, and IUI performed 36-40 hours later. The
logistic model was built by a pre-determined series of hierarchically related
models, each subsequent model defined as more general in assessing the sig-
nificance of a new subset of variables as determined by prior evidence syn-
thesized by the meta-analysis, in avoiding biases due to exploratory
analysis. At a last stage, our resulting model is compared with the basic
meta-model, and a cumulative meta-analytical calculation terminates in up-
dating the meta-model.
RESULTS: Unadjusted Live-birth rate (LBR) per cycle was 12.4%, and

cumulative LBR per patient 32.5%.

OR, 95%CI and p of the model fitted on data, and aggregate resuts accounting

for prior evidence

Effect

Model fitted on
new data

Cumulative
Meta-analysis

I2OR 95% CI p OR 95% CI p

Age (quadratic
Age)

.99 0.99, 0.99 < .001 .99 99, .998 .015 8

Log(NTMS) 2.32 2.04, 2.65 < .001 1.95 1.65, 2.367 < .001 16
N of dominant

Folicles
1.46 1.42, 1.51 < .001 1.29 1.17, 1.356 < .001 24

Infertility
Duration

0.94 0.92, 0.97 < .001 0.90 0.88, 0.940 < .001 11

N of previous
attempts

0.85 0.82, 0.89 < .001 0.84 0.79, 0.893 < .001 13

Basal FSH
>10 IU/L

0.74 0.61, 0.89 0.002 0.28 0.19, 0.367 < .001 23

Infertility
cause

0.52 0.43, 0.63 < .001 0.36 0.26, 0.427 < .001 27

Previous
failed IVF
cycle

0.45 0.23, 0.89 0.023 0.09 0.01, 0.707 < .001 -

Previous
abortions

0.73 0.63, 0.84 < .001 0.69 0.56, 0.864 < .001 -

N of alive
children

1.38 1.31, 1.47 < .001 1.20 1.09, 1.326 < .001 -

First, fitting the new data provided results (left part of the table). Compared
with the historical meta-model, we confirm strong prediction of Age, NTMS,
Number of dominant Follicles, infertility duration, number of previous at-
tempts and basal FSH>10 IU/L.
In addition we provide new significant predictors: a non linear effect of

age, infertility causes (tubal factor, endometriosis and uterus abnormalities),
previous live birth (ORy1.4), previous abortion and past failure to IVF cycle
strongly influence IUI success. The resulting model shows a highly signifi-
cant improvement compared with other models (area under ROC curve
Q ¼76) and perfectly calibrated.
CONCLUSIONS: Our model based on prior evidence summarizing his-

torical results provides confirmation of the historical meta-model. In addi-
tion, a significant improvement of the precision of the estimate is found
with a correction of I2 heterogeneity scores, and new predictors are pro-
posed. New forthcoming researches based on new data might revisit this
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model in re-discussing these findings, and continuously improving the
meta-model.
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PREDICTIVEMODELS FOR INTRA-UTERINE INSEM-
INATION (IUI):RECENTMETA-ANALYTICAL DEVEL-
OPMENTS NEEDED FOR SYNTHESIZING PRIOR
EVIDENCE. P. Arvis,a A. Guivarc’h-Leveque,a F. Jaffre,a

M. Bidet,a P. Lehert.b aClinique La Sagesse, Rennes, France; bProfessor,
Monaco, Monaco.

OBJECTIVE: All the existing predicting models of live birth were devel-
oped from separate retrospective data without prior hypothesis based on pre-
vious researches: These models produce conflicting and non generalizable
predictions. A meta-analysis (MAL) of existing models may provide the
best synthesis of prior evidence, from which a new research can be based.
In this paper, we suggest adequate meta-analytical technique to aggregate
predicting models and we provide the first MAL synthesizing prior evidence
of existing predicting model on Intra-Uterine Insemination (IUI)

DESIGN: Meta-analysis.
MATERIALS AND METHODS: We conducted our MAL according

PRISMAguidelines for study selection and research. All the existing predict-
ing models of LB in IUI were selected without restriction. The Multivariate
General least Square (MGLS) was a priori the more appropriate method to
account for existing inter-correlation when estimating multivariable logistic
regression slopes, and was compared with the classical randomMALmodel.

RESULTS: 12 studies (33925 cycles, 15266 patients) were identified and
included into the MAL. Overall, we found 17 predictors, 11 out of them re-
ported more than once. Multiple standardizations were needed in particular
conversions into continuous covariates. The MGLS technique provided
more accurate results compared with the classical random model. Only 7
assumed inter-correlated predictors were found significantly determinant.

Odds Ratios, 95%CI and related I2 heterogeneity score, by order of decreasing

determination

Predictors Variable Pooled, [95%CI] I2 (%)

Female age Continuous .97 [ .96;.99] 8
NTMS (log) Continuous 1.95 [1.65-2.25] 16
Number of Dominant

Follicles
Count 1.31, [1.02-1.6] 24

Ovarian Stimulation Binary 1.89, [1.06-3.5] 45
Infertility Duration Continuous .92, [.87-.97] 15
Number of previous

IUI cycles
Count .82, [.76-.89] 12

Basal FSH>10iu/L Binary .78,[.56-.98] 35

Female age, sperm motility, infertility duration and number of previous
cycles were highly significant and homogeneous among studies (i2<15%).
The number of dominant follicles and ovarian stimulation and Basal
FSH>10 iu/l show an important effect however characterized by higher be-
tween-study heterogeneity. Other variables like AMH, unexplained infer-
tility, cervical factor, endometriosis, or abnormal weight were not found
significant. The Intercept, measuring the success rates adjusted for patients
characteristics, shows considerable difference between center performances
(5.9% until 21.7%).

CONCLUSIONS: Our analysis provides an overall synthesis of 12 studies
totalizing 33925 cycles, based on an appropriate MAL technique. Our table
constitutes the basis for a collaborative adaptive meta-analysis: new studies
based on recent data can compare the odds ratio with our confidence interval,
and new predictors can be added for improving estimate precision.
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PREGNANCY OUTCOMES AMONG TWINS STRATI-
FIED BY METHOD OF CONCEPTION, A SECOND-
ARY ANALYSIS OF MATERNAL FETAL MEDICINE
UNITS (MFMU) NETWORK DATABASE. J. Shah,a

S. Hosseini Nasab,a H. Chen,a N. R. Chappell,b A. Schutt,b

H. Mendez-Figueroa.a aObstetrics and Gynecology, The University of
Texas Health Science Center at Houston, Houston, TX; bREI, Baylor
College of Medicine, Houston, TX.

OBJECTIVE: There are conflicting data when analyzing obstetrical and
neonatal outcomes in twin pregnancies conceived by different forms of assis-
ted reproductive technology (ART). The aim of this study was to investigate
whethermethod of conception affects obstetrical, maternal, and neonatal out-
comes.
DESIGN: This was a retrospective analysis of prospectively collected data

evaluating the use of 17- hydroxyprogesterone acetate in prevention of pre-
term birth among twins during 2004-2006 across 14 institutions. ART was
stratified into two groups: group 1 (G1) consisted of in-vitro fertilization
(IVF) and intracytoplasmic sperm injection (ICSI) and group 2 (G2) included
intrauterine insemination (IUI) and ovulation induction (OI).
MATERIALS AND METHODS: Outcomes analyzed included rate of

neonatal intensive care unit (NICU) admission, respiratory distress syndrome
(RDS), mechanical ventilation (MV), sepsis, intraventricular hemorrhage III
or IV (IVH), bronchopulmonary dysplasia (BPD), retinopathy of prematurity
(ROP), periventricular leukomalacia (PVL), necrotizing enterocolitis stage II
or III (NEC), birth weight (BW), and neonatal death. Composite neonatal
morbidity (CNM) included RDS, IVH, PVL, chronic lung disease, and death
prior to discharge. Maternal adverse outcomes such as preterm labor (PTL),
diabetes (DM), hypertension (HTN), gestational age (GA), and mode of de-
livery (MOD) were analyzed. Student’s t test, chi-square test, or Fisher’s
exact test were used accordingly for the analysis.
RESULTS: There were 230 pair of twins (n¼460) included in our study;

among them, 67% (n¼310) were in G1 (IVF¼258, ICSI¼52) and 33%
(n¼150) in G2 (IUI¼32, OI¼118). On average, G1 patients were older
and usually nulliparous. There were no significant differences in maternal
race, education level, body mass index, prior history of miscarriage, and to-
bacco use between the two groups. All participants had no history of HTN,
pre-pregnancy DM, or drug use. G1 twins were more likely to have a
NICU admission, deliver at an earlier GA, and have a significantly lower
BW compared to G2 twins (Table 1). G1 twins were less likely to develop
ROP and BPD. There was no difference in MOD. All remaining outcomes
were similar.
CONCLUSIONS: Our study noted G1 twin pregnancies have a slightly

increased risk of early delivery, lower BW, and higher risk of NICU admis-
sion. Other differences noted were minor. These data can help to provide
appropriate care and counseling to this patient population.

Neonatal and Obstetrical Outcomes in Twin Pregnancies conceived with IVF/

ICSI vs. IUI/OI

Neonatal
IVF/ICSI

(n ¼ 155̂ /310
IUI/OI

(n ¼ 75̂ /150) P Value

Nulliparouŝ - n (%) 107̂ (69.0) 39̂ (52.0) 0.01
Maternal Age

R 35 - n (%)
87 (56.1) 27 (36.0) 0.004

GA R 32 weeks -
n (%)

270 (87.1) 143 (95.3) 0.001

BW (g) Mean (SD) 2278 (� 604.9) 2426.9 (� 519.3) 0.01
NICU Admission -

n (%)
154 (50.8) 57 (38.3) 0.01

ROP - n (%) 0 (0) 3 (2.0) 0.04
BPD - n (%) 2 (0.7) 6 (4.0) 0.02
CNM - n (%) 36 (11.9) 9 (6.0) 0.05
Stillbirth - n (%) 5 (1.6) 0 (0) 0.18
RDS - n (%) 28 (9.2) 9 (6.0) 0.24
SGA* - n (%) 26 (8.6) 7 (4.7) 0.14

^Maternal, *SGA: small for gestational age
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THE IMPACT OF ESTRADIOL DROP AFTER ADMIN-
ISTRATIONOF OVULATORY TRIGGERON THE SUC-
CESS OF DONOR OOCYTE-RECEPIENT
CYCLES. K. Hancock,a N. Pereira,b J. Lekovich,b

S. D. Spandorfer,b Z. Rosenwaks.b aWeill Cornell Medicine, New York,
NY; bThe Ronald O. Perelman and Claudia Cohen Center for Reproductive
Medicine, New York, NY.

OBJECTIVE: Previous investigations have revealed that a>10% decrease
in serum estradiol (E2) levels after human chorionic gonadotrophin (hCG)
administration is associated with lower clinical pregnancy and live birth rates
in in vitro fertilization (IVF) cycles. Whether these results hold true in donor
oocyte-recipient cycles is unknown. Thus, the primary objective of the

e350 ASRM Abstracts Vol. 108, No. 3, Supplement, September 2017



current study is to investigate the impact of E2 drop after administration of the
ovulatory trigger on the outcomes of donor oocyte-recipient cycles.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: Oocyte donors <30 years undergoing

ovarian stimulation at our institution between 2008 and 2014 were
included. Oocyte donors received one of 4 ovulatory triggers depending
on ovarian response - intramuscular hCG, subcutaneous hCG, combined
low dose hCG and GnRH-agonist, or pure GnRH-agonist. All donors had
serum E2 measured the day after the ovulatory trigger. Cycle cancellation
was considered an exclusion criteria. Baseline demographics and ovarian
stimulation parameters of all donor cycles were recorded. The drop in
serum E2 on the day after ovulatory trigger was correlated with oocyte
maturity and fertilization rates using Pearson’s correlation. A receiver oper-
ating characteristic (ROC) curve and corresponding area-under-the-curve
(AUC) was generated for the relationship between E2 drop and live birth
rates.

RESULTS: A total of 982 oocyte donor cycles were included, of which
78 (7.9%) cycles had a drop in serum E2 after ovulatory trigger. The
mean E2 drop was 13.5% (range 1.7-44.3%). Eleven (14.1%) and 6
(7.7%) cycles had an E2 drop 20-30% and >30%, respectively. A drop
in serum E2 occurred more frequently in patients receiving intramus-
cular hCG (9.1%) or subcutaneous hCG (9.4%) when compared to com-
bined low dose hCG and GnRH-agonist (2.9%), or pure GnRH-agonist
(3.8%). There was no difference in baseline demographics or ovarian
stimulation parameters of donor cycles with or without serum E2

drop. There was poor correlation between E2 drop and oocyte maturity
(R -0.02) and between E2 drop and fertilization rates (R +0.03). A drop
in serum E2 was a poor predictor of live birth in recipients (AUC¼0.52,
95% CI 0.38-0.67).

CONCLUSIONS: Our results suggest that E2 drop after administration of
the ovulatory trigger in donor oocyte cycles correlates poorly with oocyte
maturity and fertilization rates. Furthermore, E2 drop is a poor predictor of
live birth in recipients. These findings are reassuring for patients undergoing
oocyte-recipient cycles.
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RELATION BETWEEN NEWBORN DATA AND BLAS-
TOCYST QUALITY OF EITHER ICM OR TE GRADE
IN FROZEN-THAWED SINGLE BLASTOCYST TRANS-
FER CYCLES. Y. Miyazaki,a H. Matsumoto,a M. Ida,a

A. Fukuda,b Y. Morimoto.c aIVF Osaka Clinic, Higashi Osaka, Japan; bRe-
productive Endocrinology and Infertility, IVF Osaka Clinic, Higashi Osaka,
Japan; cHORAC Grand Front Osaka Clinic, Osaka, Japan.

OBJECTIVE: Investigations regarding newborns by ART have been well
reported since the first application of ART in reproductive medicine. Most of
these analyses are performed in fresh embryo transfer cycles. However,
investigation focused on association between neonatal outcomes and embryo
parameters in frozen-thawed embryo transfer cycles has not been reported
due to the lack of enough sample of single embryo transfer worldwide.
The objective of the present study was to investigate the relationship between
blastocyst quality parameters of either ICMor TE and newborn outcomes in a
single frozen-thawed blastocyst transfer cycles by analyzing over 800 cases.
Blastocyst stage 1 and 2 were not included in this analysis.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: A total of 828 full-term infants born af-

ter a single thawed blastocyst transfer from 2009 to 2015 were analyzed.
They were divided into 3 categories according to either ICM (A:n¼289,
B:n¼537, C:n¼2) or TE grade (A:n¼136, B:n¼549, C:n¼143) based on
the Gardner ‘s blastocyst grading. Birth height, birth weight, sex ratio and
congenital abnormalities were compared among the 3 categories either in
ICM or TE.

RESULTS: Any significant differences were not confirmed in birth height,
birth weight, sex ratio and congenital abnormality rate among the 3 cate-
gories either in ICM or TE.

CONCLUSIONS: The present study revealed blastocyst quality such as
ICM/TE grades was not related to the birth height, birth weight, sex ratio
and congenital abnormalities of newborn babies in a frozen-thawed single
blastocyst transfer. It is concluded that ICM/TE grades of thawed blasto-
cysts can’t be an indicator of neonatal outcomes including progress of
fetal development, sex ratio and congenital anomalies.
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ASSOCIATION OF MONOZYGOTIC TWINNING
FOLLOWING FROZEN EMBRYO TRANSFER WITH
AGE, DAY OF EMBRYO TRANSFER AND
PARITY. T. Chiware,a N. Esfandiari,b E. Mcgee,a

N. Esfandiari.c aDepartment of Obstetrics, Gynecology and Reproductive
Sciences, University of Vermont Medical Center, Burlington, VT; bMcMas-
ter University, Maple, ON, Canada; cOB-GYN, Pathology, DHMC, Lebanon,
NH.

OBJECTIVE: To examine the association between monozygotic twinning
(MZT) following frozen embryo transfer with age, day of embryo transfer
and parity.
DESIGN: Retrospective Study.
MATERIALS ANDMETHODS: Data from January 1, 2005 to December

31, 2015 from the e-IVF databasewere analyzed forMZT pregnancies result-
ing from frozen blastocyst transfers. MZTwas defined as the number of fetal
heartbeats (FHB) greater than the number of embryos transferred.
RESULTS: There were 503 frozen embryo transfer (FET) cycles that

resulted in the number of FHB being greater than the number of embryos
transferred. 125 MZT deliveries were reported (68 sets of male twins and
57 sets of female twins). The average age of the patients was 36.6 years
old (ranging from 24 to 51 years old). 52 MZT deliveries occurred in pa-
tients under the age of 35 years old, 41 between the ages of 35 and 39
years old, 20 between the ages of 40 and 44 years old and 12 over the
age of 45 years old. Of the 125 MZT deliveries, 109 FET cycles had
the day of FET documented. 82 MZT pregnancies resulted from Day-5
blastocyst transfers and 27 MZT pregnancies resulted from Day-6 blasto-
cysts. We also found 101 MZT deliveries were as a result of a single blast
transfer, 22 from two embryos transferred and 2 from three embryos
transferred.
A logistic regression model was used to set patients younger than

35 years old and Day-5 embryo transfer and the odds for patients
aged 35 to 39 years old and Day-5 embryo transfer to have FHB
greater than the number of embryos transferred is 0.93 (95% CI:
(0.54, 1.60), p value¼0.78). There was no previous history of a deliv-
ery greater than 20 weeks gestation (parity) in 67% of the patients
who had MZT deliveries. The odds for patients aged 35 to 39 years
old with a history of a previous delivery having FHB greater than
the number of embryos transferred is 0.67 (95% CI: (0.46, 0.98), p
value¼0.037).
CONCLUSIONS: The occurrence of MZT is uncommon but results in

significant maternal and neonatal morbidity and mortality. In examining as-
sociations, we did not find age to be a significant risk factor for MZT
following frozen embryo transfer. Our findings also suggest that women
over the age of 35 years old who have had a previous delivery, have a lower
chance of MZT, than women under the age of 35 years old without a his-
tory of a previous delivery.
Reference:
1. Esfandiari N, KapoorM, Burjaq H, et al. Monozygotic twins in infertile

patients with advanced maternal age: case reports and review of the
literature. Fertil Steril 2009;92:1168e9-12.

Results

ICM:A ICM:B ICM:C TE:A TE:B TE:C

Birth height (cm) 48.9 (�2.3) 49.0 (�2.1) 48.3 (�1.4) 48.9 (�2.5) 49.0 (�2.1) 49.0 (�2.1)
Birth weight (g) 3105.6 (�403.2) 3112.5 (�388.9) 3084.0 (�458.9) 3145.3 (�404.9) 3096.4 (�396.5) 3128.7 (�370.8)
Sex ratio (f/m) 1.0 1.1 1.0 1.4 1.0 0.8
Congenital

abnormality rate (%)
2.4 3.4 0.0 5.1 3.1 0.7
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LIVE BIRTHS INWOMENWHO INTEGRATEWHOLE
SYSTEMS TRADITIONAL CHINESEMEDICINEWITH
IVF: DOES AGE MATTER?. L. Hullender Rubin,a

M. S. Opsahl,b K. E.Wiemer,b S.Mist.c aPortlandAcupuncture
Studio, Portland, OR; bPoma Fertility, Kirkland, WA; cOregon Health & Sci-
ence University, Portland, OR.

OBJECTIVE: To evaluate In Vitro Fertilization (IVF) outcomes stratified
by age in women who integrated Whole Systems Traditional Chinese Med-
icine (WSTCM).

DESIGN: Secondary analysis of a retrospective patient cohort from 2005
to 2010.

MATERIALS ANDMETHODS: A multi-modal intervention, WSTCM is
individualized acupuncture combined with diet, lifestyle, nutritional supple-
ments, and Chinese herbs, if appropriate. We reviewed 1,069 IVF patient
charts to assess the effect of adjuvant WSTCM (N¼119) on IVF live births
compared with IVF alone (N¼580) or day of ET acupuncture (N¼370)
and stratified by age group (<35, 35-37, 38-40, 41-42,>43 years old). Donor
egg (n¼225), frozen (N¼251), cycles with no transfer (n¼312) were
excluded. The primary outcome was live birth. Groups were compared using
Fisher exact and Chi-square, p<0.05 was significant. Treatment effect was
assessed using multivariate logistic regression, adjusted by covariates associ-
ated with outcome. Nonsignificant covariates were removed from the model
using a stepwise method.

RESULTS: Demographics and characteristics were comparable on all var-
iables except: total antral follicles (p¼0.0497), diminished ovarian reserve
diagnosis (p¼0.01), other diagnosis (p¼0.03), prior IVF (p¼0.004), number
of mature eggs (p¼0.02), and number of embryos transferred (p¼0.003). IVF
augmented withWSTCMwas associated with an increase in live births in 38-
to 40-year-old women compared with IVF alone (p¼0.04), and in 41- to 42-
year-old women compared to all cycles (p¼0.01). Therewere trends toward a
significant difference in live births in the 38-40 age group compared with all
cycles (p¼0.05), and clinically relevant differences in the<35 and 35-37 age
groups withWSTCMcomparedwith the other groups, though not significant.
Confidence intervals were broad, therefore larger populations are needed to
confirm these observations.

CONCLUSIONS: Age may be a consideration when integrating acupunc-
ture or WSTCM with IVF and may benefit women aged 38 and older. In this
retrospective study, adjuvant WSTCM and IVF was associated with
increased odds of live birth in women aged 38 to 42 years old. Small group
numbers limit the strength of these observations.

Reference:
1. Hullender Rubin LE, Opsahl MS, Wiemer KE, Mist SD, Caughey AB.

Impact of whole systems traditional Chinese medicine on in vitro fertil-
ization outcomes. Reprod Biomed Online. 2015;30(6):602-12.
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HIGH FREQUENCY OF SLEEP DISORDERS AND
OOCYTE RETRIEVAL. P. Llaneza,a D. Llaneza,b

C. Fernandez-Ferrera.c aObstetric and Gynecology, Oviedo
University Central Hospital, Oviedo, Spain; bEmbriology,
C.E.F.I.V.A., Oviedo, Spain; cGinecology, Aviles, Spain.

OBJECTIVE: Sleep disorders (SD) are a biological stressor that can af-
fects activity of the hypothalamic pituitary axis, oxidative stress and other
physiological profiles that may exert a negative impact on IVF outcomes.

DESIGN: Observational cross sectional study.
MATERIALS AND METHODS: Two hundred women aged between 24

and 41 years old in their first, second or third IVF cycles were included.
Before starting the controlled ovarian hyperstimulation with a GnRH antag-
onist protocol, patients were asked to fill out Jenkins Sleep Scale and the 10

items Cohen Stress Scale. Mean independent sample T test and Multiple
Lineal Regression analysis were carried out.
RESULTS: Only 9.5% of women have been identified as high frequency

SD (HSD) showing difficulty falling asleep, frequent awakenings during
the night, trouble remaining asleep, and subjective feelings of fatigue and
sleepiness despite receiving a typical night’s rest. No differences in age,
BMI or abdominal circumference were found between women with or
without HSD. However, serum estradiol levels at the end of ovarian stimula-
tion and number or oocytes retrieved were lower in women with HSD
(p¼0.018 and p¼0.013). HSD were associated to ovarian poor response
(R2¼0.846, p¼0.048)
CONCLUSIONS: HSD could affect oocyte retrieval. Sleep may be a

modifiable target to improve outcomes in women undergoing IVF and further
investigations are needed.
References:
1. Jenkins CD, Stanton BA, Niemcryk SJ, Rose RM. A scale for the esti-

mation of sleep problems in clinical research. J Clin Epidemiol
1988;41(4):313-21.

2. Goldstein C,. LanhamM Smith YO’Brien L Sleep in women undergo-
ing in vitro fertilization: a pilot study. Sleep Medicine. Accepted Date:
2 December 2016.

Supported by: Oviedo University and CEFIVA grant CN-16-001
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BLASTOCYST VITRIFICATION AND PREIMPLANTA-
TION GENETIC SCREENING (PGS) HAS FACILI-
TATED THE ROUTINE IMPLEMENTATION OF
‘‘CRYO-ALL’’ CYCLES: A CHANGE IN PRACTICE
MANAGEMENT BENEFITING BOTH THE PATIENTS AND
LABORATORY. R. E. Anderson,a J. B. Whitney,b F. Garner,c

S. Zozula,b B. Shapiro,c M. C. Schiewe.b aOvation Fertility, Southern Cal-
ifornia Center for Reproductive Medicine (SCCRM), Newport Beach, CA;
bART Lab, Ovation Fertility, Newport Beach, CA; cOvation Fertility,
Fertility Center of Las Vegas, Las Vegas, NV.

OBJECTIVE: To evaluate current trends aimed to optimize healthy
singleton term births, as defined by the Centers for Disease Control/ART re-
porting and assess the role blastocyst (BL) vitrification and PGS has played in
our clinical management goal of ‘‘one embryo-one baby.’’ Additionally, we
have critically weighed the pros and cons of routinely implementing these
ART procedures in laboratory practice management.
DESIGN: Retrospective analysis of national CDC report summaries were

compared to our clinical programs progressively applying cryopreservation-
all IVF cycles in conjunction with PGS in recent years. By contrasting

industry trends regarding fresh donor egg (DE)-ET (control group) to autol-
ogous vitrified-warmed ET cycles, we intuitively assessed practice gaps in
number of embryos transferred, implantation rate and live birth rate
(LBR)/ET, and showed how our clinical practices have improved the overall
quality of patient care.
MATERIALS AND METHODS: Our routine laboratory procedures

involve: ICSI, group culture in Global� medium + protein supplement,
tri-gas incubation, transvaginal ultrasound-guided ET, and the vitrification
of BL using a microSecure/non-DMSO I.C.E. solution approach, with or
without BL-biopsy/PGS.
RESULTS: The mean number of fresh DE embryos transferred decreased

from 2.0 to 1.7 between 2010 to 2014, with little change in LBR from 55.8%
to 56.8%. Conversely, a similar annual trend transferring thawed DE-BL ex-
hibited higher LBRs (34.9% to 41.5%, respectively). With emphasis on PGS
in 2014, an affiliate clinic transferred 1.1 to 1.2 BL/ET in women <35 yo,

Live births stratified by age group. Data are % (group N), adjusted odds ration (95% CI)

Age group (N) WSTCM + IVF IVF alone ET Acupuncture + IVF

Under 35 (530) 67.9 (53) 1.30 (0.71 - 2.39) 60.0 (305) 1.40 (0.75 - 2.61) 65.7 (172) 1.08 (0.56 - 2.10)
35-37 (239) 61.8 (34) 1.72 (0.78 - 3.80) 43.3 (127) 2.10 (0.90-4.96) 47.4 (78) 1.79 (0.79 - 4.05)
38-40 (222) 54.2 (24) 2.32 (0.99-5.74) 31.5 (108) 2.67 (1.06 - 6.73) 36.7 (21) 1.79 (0.70- 4.58)
41-42 (52) 60.0 (5) 17.35 (1.88 - 160.04) 19.2 (26) 6.00 (0.78 - 46.14) 19.0 (21) 6.38 (0.78 - 51.8)
43 and over (26) 0 (3) — 21.4 (14) — 11.1 (9) —
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35-37yo, 38-40yo and 41-42yo (n>250 cycles), achieving implantation rates
of 77.9%, 61%, 60% and 84%, respectively, and 71%, 69.4%, 71.4% and
64.3% in 2015 (per CDC). Transferring 1.1 BL/ET in women 41-42 yo
(2014), resulted in a healthy, singleton term LBR of 69.6%, which was the
highest value reported, as a percentage, for any age group or cycle type at
any US center by the CDC in 2014.

CONCLUSIONS: BL biopsy practices have enhanced the efficacy of em-
bryo use and cryostorage. Although there is more patient costs involved in
single euploid ET cycles, the potential benefits include: reduced risk of mis-
carriages, decreased treatment intervals to term births, more singleton term
births, and the avoidance of high neonatal costs asoociated with multiple
births. Overall, our moral standards in patient care are aimed to improve
healthy singleton LBRs. While achieving the latter phenomenon comes at
a greater financial cost to the patient, and profit to the clinic/lab, laboratories
are having to pay and hire more experienced Embryologists to meet the de-
mands of todays’ technology. Unfortunately, an under-supplied skilled work-
force of senior Embryologists may prove to be a limiting factor that requires
serious attention.

Reference:
1. Whitney JB, Anderson RE, Schiewe MC. Single center validation of

routine blastocyst biopsy implementation. J Asst Reprod Genet 2016;
33:1507-1513. http://dx.doi.org/10.1007/s10815-016-0792-3
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PLOIDY STATUS IMPACTS GROWTH RATE POST-
EMBRYONIC GENOME ACTIVATION. A. Kohlmeier,
J. Robins, M. Pavone, J. Zhang. Northwestern University Fein-
berg School of Medicine, Chicago, IL.

OBJECTIVE: To determine if embryo morphokinetic data is predictive of
euploid status.

DESIGN: A retrospective analysis of morphokinetic data of embryos from
time of ICSI to trophectoderm biopsy for patients who elected preimplanta-
tion genetic screening (PGS) for aneuploidy.

MATERIALS AND METHODS: Patients who elected PGS at North-
western Fertility and Reproductive Medicine between July 2015 and March
2017 were included in this study. Standard IVF protocols were utilized and
all included embryos were cultured in a time-lapse incubator from the time
of ICSI until the time of embryo biopsy. Early morphokinetic parameters
including time to pronuclear appearance (tPNa), pronuclear fade (tPNf), 2-
cell (t2), 3-cell (t3), 4-cell (t4), 8-cell (t8) and late morphokinetic parameters
including time to morula (tM), first appearance of the cavity (tBa) and blas-
tocyst formation (tBf) were recorded. Standard trophectoderm biopsy was
performed on days 5 or 6 postconception and biopsied embryos were vitri-
fied. Additional collected data included maternal age and PGS results
including sex chromosomes and aneuploid vs euploid status.

RESULTS: There were a total of 759 embryos biopsied from 196 IVF cy-
cles and we have analyzed morphokinetic and PGS data from 445 embryos,
of which 261 were aneuploid and 184 were euploid. The average maternal
age in the aneuploid group was 37.9 years and 36.3 years in the euploid
group. When comparing early morphokinetic events, euploid embryos had
a quicker tPNf (23.2h vs 23.9h, p¼0.006), t2 (25.8h vs. 26.5h, p¼0.016),
t4 (38h vs. 39.1h, p¼0.006) and t8 (60.8h vs. 63.8h, p¼0.001); the remainder
of the early markers were unchanged. In contrast, late morphokinetic markers
were approximately 2 hours earlier in euploid vs. aneuploid embryos: tM
(87.4h vs. 89.3h, p¼0.049), tBa (102.4h vs. 104h, p¼0.04), tBf (109.4h vs
112h, p¼0.003).

CONCLUSIONS: PGS normal embryos appear to divide quicker and
reach critical morphokinetic parameters faster than aneuploid embryos.
This growth rate is dramatically more apparent as the embryonic genome ac-
tivates after day 3 post-conception.We are currently developing an algorithm
using multiple morphokinetic parameters to try to predict ploidy status.
While transferring euploid embryos decreases the time to pregnancy by
improving the efficiency of IVF, it adds considerable costs and can delay em-
bryo transfer. Our data suggests that the use of morphokinetic parameters
may significantly improve the probability of selecting a high quality euploid
blastocyst with a high likelihood of implantation.
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ISCLEAVAGESTAGEMORPHOLOGYNECESSARYFOR
SELECTING BLASTOCYSTS FOR TRANSFER?
A. Bartolucci,a C. A. Benadiva,b J. Nulsen,c E. Neuber,c

L. Engmann.d aIVF, Center for Advanced Reproductive Services,
Farmington, CT; bREI, University of Connecticut, Farmington, CT; cCenter for

Advanced Reproductive Services, Farmington, CT; dObstetrics and Gynecology,
Division of REI, University of Connecticut Health Center, Farmington, CT.

OBJECTIVE: To determine if cleavage stage static morphology is predic-
tive of pregnancy outcome after transfer at the blastocyst stage.
DESIGN: Retrospective data analysis.
MATERIALSANDMETHODS: Data provided from eIVF� on 8352 sin-

gle blastocyst transfers in women aged 18-40 years between January 1, 2010
and September 30, 2016 were included in the study. Cycles using donor oo-
cytes, thawed oocytes, surgically retrieved sperm or a gestational carrier were
excluded. Data were analyzed to evaluate the effect of cleavage stage
morphology on ongoing pregnancy after single blastocyst transfer. The influ-
ence of cleavage and blastocyst stage morphology and other baseline charac-
teristics on pregnancy rates were analyzed using univariate analysis.
Multivariate regression analysis was used to control for factors that were sig-
nificant (SPSS, IBM Armonk NY). Morphology data were categorized using
SART criteria [1] by cell number, percent fragmentation, and symmetry for
cleavage stage morphology and degree of expansion, and quality of inner cell
mass (ICM) and trophectoderm (TE) for blastocyst morphology. Ongoing
pregnancy (OP) was a pregnancy continuing beyond 12 weeks gestation.
RESULTS: Univariate analysis showed that younger age, lower BMI, high

AMH were associated with higher OP. Day 2 cell number, percent fragmen-
tation and symmetry did not significantly predict OP. However, fully
expanded blastocyst and good TE and ICM scores as well as higher day 3
cell number resulted in higher odds of OP. When controlling for the above
significant baseline characteristics using multivariate regression analysis,
only blastocyst expansion and TE quality were predictive of pregnancy
outcome (Table 1). When controlled for the influence of blastocyst
morphology, none of the day 3 variables were shown to significantly influ-
ence the probability of pregnancy outcome.
CONCLUSIONS: The results of this study suggest that controlling for sig-

nificant patient variables, cleavage stage static morphology is not predictive
of pregnancy outcome after blastocyst transfer. According to these data, the
influence of Day 5 morphology on pregnancy outcome is due solely to the
parameters on day 5, not that of early morphology scores. These data suggest
it may be unnecessary to remove embryos from the incubator for cleavage
stage morphology assessments when culturing to the blastocyst stage.
Reference:
1. Racowsky, C., et al., Standardization of grading embryo morphology.

Fertility and Sterility. 94(3): p. 1152.
Supported by: educational grant from eIVF
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SHOULDWEMEASURE PROGESTERONE LEVEL ON
THE DAY OF TRIGGER BEFORE FRESH EMBRYO
TRANSFER? M. Irani, S. Elder, F. M. Kreines,
V. Gunnala, D. James, D. E. Reichman, Z. Rosenwaks. The
Ronald O. Perelman and Claudia Cohen Center for Reproductive Medicine,
Weill Cornell Medicine, New York, NY.

OBJECTIVE: There are conflicting data on the value of measuring serum
progesterone levels on the day of or day after trigger during fresh IVF. Some
studies show no clinical significance of progesterone levels whereas others
show different serum progesterone thresholds above which there may be a
decrease in implantation (IR). However, previous studies did not adequately
control for confounding factors. We investigated whether serum progester-
one levels on the day of trigger impact the implantation potential of embryos
including only young women who had transfers of good-quality blastocyst(s)
on day 5.
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: All fresh IVF-ET cycles between

January 2013 and December 2015 were reviewed. We included only
women %35 years who had transfer of good-quality blastocyst(s) on
day 5. Good-quality was defined as R2BB (2-6BB, 2-6AB, 2-6BA, 2-
6AA). The IR and live birth rate (LBR) were compared between pa-
tients at different progesterone thresholds on the day of and after
trigger. c2 and Fisher exact tests were used for categorical variables.
Student’s t tests was used for parametric data. Values were expressed
as mean � standard deviation.
RESULTS: A total of 573 fresh IVF cycles for women who had transfer of

1 or 2 Good-quality blastocysts on day 5 were included. The mean age was
31.7�2.7 years, body mass index (BMI): 23.1�5.4 kg/m2, and number of oo-
cytes retrieved: 17.2�7.2. Women who had a serum progesterone levelR1.5
ng/mL on the day of trigger had a significantly lower IR compared to those
whose levels were <1.5 ng/mL (42.8 vs. 60.2 %; p¼0.03). Women with
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progesterone R1.5 ng/mL had comparable LBR and spontaneous abortion
rate (0% vs. 8.9%, p¼0.3) to those with progesterone <1.5 ng/mL on the
day of trigger (Table 1). There was no significant difference in age, BMI,
number of oocytes retrieved, number of transferred embryos (1.2�0.4 vs.
1.2�0.4; p¼0.8), serum Anti-M€ullerian hormone levels, or estradiol levels
between the two groups. There was no identified progesterone threshold on
the day after trigger abovewhich therewas a decrease in IR or LBR (Table 1).

CONCLUSIONS: An elevated serum progesterone level on the day of
trigger may decrease embryo implantation potential during fresh transfer.
This is likely related to embryo-endometrial dyssynchrony due to a relatively
prolonged exposure of the endometrium to progesterone. This corroborates
previous data supporting measurement of progesterone level on the day of
trigger and cryopreservation of embryos for future frozen embryo transfer
to optimize outcomes.
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NON-INVASIVE SELECTION OF OPTIMAL EMBRYOS
IMMEDIATELY PRIOR TO EMBRYO TRANSFER US-
ING BIOINFOMATIC ANALYSIS OF SPECTRAL
DATA FOLLOWING MATRIX ASSISTED LASER DE-
SORBTION/IONISATION TIME OF FLIGHT MASS
SPECTROMETRY. S. A. Butler,a F. Sharara,b,c J. Cooper,d

J. K. Iles,e R. Zmuidinaite,a G. A. Abdo,b S. Keshavarz,a R. K. Iles.a
aMAP Sciences Ltd, Bedford, United Kingdom; bVirginia Center for Repro-
ductiveMedicine, Reston, VA; cGeorgeWashington University, Washington,
DC; dDepartment of Chemical Engineering and Biotechnology, University of
Cambridge, Cambridge CB3 0AS, United Kingdom; eCambridge University,
Cambridge, United Kingdom.

OBJECTIVE: To study the direct, non-invasive analysis of spent blasto-
cyst culture media by mass spectrometry and predict pregnancy outcomes
in the minutes immediately prior to embryo transfer.

DESIGN: A prospective analysis of culture fluid collected at the time of
embryo transfer compared with eventual outcomes of ongoing viable preg-
nancy or negative pregnancy test.

MATERIALS AND METHODS: A total of 401 samples of spent blasto-
cyst culture media were collected from embryos of at the time of transfer.
1mL of media was analyzed using MALDI ToF mass spectrometry. Quanti-
tative characteristics within the 2000 to 12000 m/z mass range were used
to generate a score and predict pregnancy outcome. Eventual outcomes
were compared to spectral data derived from the culture fluid collected at
this time. The predictive ability of the spectral comparison algorithms
were compared to stratified Gardner Scoring in selecting good quality blas-
tocysts that had a greater probability of identifying successful pregnancy.

RESULTS: Biochemical pregnancies and spontaneous abortion (6.2% and
6.8% of the cohort) were excluded from the final analysis. Of the remaining
cohort 70% were successfully pregnant up to 13 weeks of gestation. Gardner
scoring at the most optimum was only 15% more accurate at identifying
outcome than chance alone (73% versus random chance accuracy of 58%).
An algorithm based on comparative peak height analysis of MALDI ToF
mass spectrometry of culture media was 25% more accurate than chance
(83% overall accuracy in predicting outcome).

CONCLUSIONS: Although the maternal uterine environment is a contrib-
uting factor to whether an IVF cycle is successful or not, some 50-70% of
failures are thought to be due to a poor quality blastocyst which fail to
implant and/or develop. This is exemplified by the increased success of
IVF in older women who receive blastocysts arising from donor eggs from
much younger women. A simple, direct and rapid analysis of mass spectra
from spent blastocysts culture media, at the point of embryo transfer, can
quickly identify optimal embryos with the best chance of achieving ongoing

pregnancy. Implementation of such an analysis could dramatically improve
embryo selection and increase live births.
Supported by: There was no external support for this study and costs were

met by MAP Sciences Ltd, UK and VCRM, USA.
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EFFICACY OF GRANULOCYTE COLONY STIMULA-
TION FACTOR(G-CSF) ADMINISTRATION TO
IMPROVE IVF OUTCOMES: A META-ANALYSIS.
E. Han,a Y. Koh,a J. Heo,a M. Kim,a H. Lee,a H. Park,b

J. Kim,a W. Lee.a aFertility Center of CHA Gangnam Medical Center,
CHAUniversity, Seoul, Korea, Republic of; bFertility Center of CHAGang-
nam Medical Center, CHA UniversityFertility Center of CHA Gangnam
Medical Center, CHA University, Seoul, Korea, Republic of.

OBJECTIVE: To evaluate the effect of granulocyte colony stimulating fac-
tor (G-CSF) administration on IVF outcomes through a meta-analysis.
DESIGN: Systematic review and meta-analysis.
MATERIALS AND METHODS: A computerized search was conducted

using four online databases (EMBASE, MEDLINE, Pubmed and Cochrane
Library). Databases were searched to April 2017 without restriction by coun-
try of origin, blinding, sample size or publication status. A combination of the
following key words was used in the search: i) ‘G-CSF’ or ‘CSF’ or ‘granu-
locyte-stimulating factor’, ii) ‘in vitro fertilization’ or ‘IVF’ or ‘assisted
reproductive techniques’ or ‘ART’, and iii) ‘pregnancy’ or ‘pregnancy rate’

Progesterone
< 1.5 ng/mL
(day of trigger)

Progesterone
R 1.5 ng/mL
(day of trigger) P value

IR (%) 60.2 42.8 0.03
LBR (%) 59.1 51.5 0.4

Progesterone
< 9 ng/mL
(day after trigger)

Progesterone
R 9 ng/mL
(day after trigger)

P value

IR (%) 58.7 41.6 0.2
LBR (%) 57.6 50 0.7
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or ‘implantation’ or ‘live birth’ or ‘embryo transfer’. Studies were selected
according to predefined inclusion criteria and meta-analyzed using Review
Manager 5.3. Only randomized controlled trials (RCTs) were included in
this study. Odds ratio (OR) with 95 % confidence interval (95 % CI) were
calculated to assess the effect of G-CSF administration on the outcome after
ART. The outcomes of interest were clinical pregnancy rate (PR) and implan-
tation rate (IR).

RESULTS: A total of 253 studies were reviewed and assessed for eligi-
bility. Four RCTs including 1,020 patients met the selection criteria. From
four studies with 508 cycles, no statistical significant differences were found
between the two groups in PR (odds ratio [OR] 1.69, 95% confidence interval
[CI] 0.80-3.57). From three studies with 924 embryos transplantation, no sta-
tistical significant differences were found between the two groups in IR (odds
ratio [OR] 1.58, 95% confidence interval [CI] 0.56-4.48).

CONCLUSIONS: The combined data presented in this meta-analysis sug-
gest that the administration of G-CSF does not improve IVF outcomes.
Further large scaled prospective randomized studies are needed to confirm
these results.
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MEASURING SERUMESTRADIOL AND PROGESTER-
ONE ONE DAY PRIOR TO FROZEN EMBRYO TRANS-
FER IMPROVES CLINICAL PREGNANCY
RATE. S. Alur-Gupta,a M. Hopeman,a D. S. Berger,b

K. T. Barnhart,a S. Senapati,a C. Gracia.a aUniversity of Pennsylvania, Phil-
adelphia, PA; bPenn Fertility Care, Philadelphia, PA.

OBJECTIVE: To determine if a protocol of measuring serum estradiol and
progesterone, and modifying the dose the day prior to frozen embryo transfer
(FET), improves the likelihood of clinical intrauterine gestation (CIG).

DESIGN: Retrospective cohort study at an academic institution of all
autologous blastocyst FETs from January 2013-February 2017 in women
who underwent endometrial preparation with estradiol and progesterone sup-
plementation for a programmed FET.

MATERIALS AND METHODS: Medical records of all programmed
FETs were reviewed. A protocol of checking serum estradiol and pro-
gesterone one day prior to FET was instituted at Penn Fertility Care
in June 2015. There were no other changes in the performance of FET
at this center during the study period. Progesterone dosage was
increased from 50mg/mL to 75mg/mL if serum progesterone was below
15ng/mL, and estradiol dosage was increased by 2mg oral estradiol and/
or the addition of vaginal estradiol if serum estradiol was below 150pg/
mL. Multivariable logistic regression was used to compare the likeli-
hood of CIG after institution of the flexible dose protocol based on
pre-FET blood serum levels compared to the likelihood before imple-
mentation of the protocol. Adjustment for potential confounders
included age, BMI, diagnosis, number of embryos transferred and pre-
implantation genetic testing.

RESULTS: A total of 389 FET cycles were performed before institution
of pre-FET serum evaluation with potential modification of dose and 528
were performed after. During the time period when the flexible dose proto-
col was implemented, progesterone dosage was increased in 135 cycles
(25.6%) and estradiol dosage was increased in 56 (10.6%). Those whose
dose was modified were less likely to achieve a CIG compared to those
whose dose did not need modification (54.3% vs. 65.1%) (OR 0.64 95%
CI [0.44, 0.92]; aOR 0.62; 95%CI[0.42, 0.91]). In addition, compared to
normal weight individuals, obese individuals had lower progesterone hor-
mone levels, thus requiring dose adjustment (OR 3.6 95%CI [2.0, 6.3]).
However, overall those managed with pre-FET serum evaluation were
significantly more likely to achieve CIG compared to those managed before
the protocol was implemented (61.5% vs. 50.4%) (OR 1.6 95%CI[1.21,
2.05]; aOR 1.8; 95%CI [1.3, 2.3]).

CONCLUSIONS: Overall, cycles in which pre-FET labs were measured
and used to adjust hormone supplementation were more likely to result in
CIG, despite a lower pregnancy rate in those who needed hormonal adjust-
ment. This suggests that patients requiring adjustment may represent a poor
prognosis group, such as obese individuals, and when identified may have
benefited from improved hormonal preparation prior to FET.
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THE IMPACT OF SUPRAPHYSIOLOGIC ESTRADIOL
(E2)LEVELDURINGIVFONOOCYTE /EMBRYOQUAL-
ITY AND PREGNANCY OUTCOME. P. Sarkar,
A. R. Gandhi, S. M. Plosker, Y. Ying, J. Mayer, A. N. Imudia.
Reproductive Endocrinology and Infertility, University of South FloridaMorsani
College of Medicine, Tampa, FL.

OBJECTIVE: In the era of freeze-all technique and aggressive ovarian
stimulation, little is known about potential impact of high E2 on oocyte/em-
bryo quality. We sought to determine whether supraphysiologic serum E2

level has any impact on oocyte quality and embryo development during
IVF cycles by evaluating pregnancy outcome during fresh and subsequent
frozen embryo transfer (FET).
DESIGN: Retrospective cohort study.
MATERIALS ANDMETHODS: Database review of 1350 IVF cycles be-

tween 2013-2016 at an academic center identified 102 patients who under-
went autologous IVF cycles with fresh and subsequent FET using embryos
from the index IVF. The patients were stratified by peak serum E2 levels
measured around trigger day into normal E2 (level £ mean E2) and high E2

(level > mean E2). Patient’s demography, IVF and pregnancy outcomes
were compared between groups during fresh and subsequent FET using
SPSS version 24.
RESULTS: Mean � SD peak serum E2 level during fresh cycle was

3806�1829 pg/mL. Patient demography was comparable. Number of oo-
cytes retrieved, matured oocytes and normally fertilized embryos were
greater among patients with high E2. However, the number of embryos
that reached 6-8-cell stage and blastocyst stage were similar in both
groups (Table 1). After fresh transfer, pregnancy outcomes were similar
in both groups but in all subsequent FET cycles, patients with high E2

had higher rate of clinical pregnancy (63% vs 42.9%, p¼0.04) and live
birth (56.5% vs 33.9%, p¼0.02). Comparison of pregnancy outcomes be-
tween fresh transfer and subsequent FET using the embryo from same
stimulation cycle revealed that positive pregnancy rate was better
following FET in the high E2 group (74% vs 41.3%, p¼0.003) but similar
(p¼0.34) in normal E2 group following fresh and frozen transfer. Patients
with both normal and high E2 levels had significantly higher rates of clin-
ical pregnancy (42.9% vs 21.4%, p¼0.02 and 63% vs 13%, p¼0.001) and
live birth (33.9% vs 12.5%, p¼0.013 and 56.5% vs 8.7%, p¼0.001)
following FET compared to fresh transfer. Rates of biochemical preg-
nancy and miscarriage were similar after fresh transfer and FET in both
groups.
CONCLUSIONS: Supraphysiologic serum E2 level around the time

of hCG trigger does not appear to have a negative impact on oocyte
and embryo quality, and in fact may be a marker of improved embryo
quality given the higher rates of positive pregnancy, clinical preg-
nancy and live birth after frozen embryo transfer in this patient
group.

Table 1. Summarized result of patient demographics and IVF cycle outcome

Variables
Normal E2

Group
Highh E2

group P-value

Age (years) 34.2 33.5 0.37
BMI Kg/M2 28.6 22.8 0.16
AMH 2.6 4 0.24
Day of HCG trigger 11 11.4 0.31
No. of oocytes retrieved 12 14.5 0.001
No. of matured oocytes (MII) 10.3 12.3 0.005
No. of normal oocyte

fertilization (2PN)
9.4 11.5 0.001

No. of 6-8 cell embryo 7.34 8.5 0.81
No. of blastocyst 4.7 5.1 0.43
No. of embryo tranferred 2 1.9 0.57
No. of frozen embryo 3.4 3.8 0.39
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COMPARISION OF ONGOING PREGNANCY RATE OF
FRESH EMBRYO TRANSFER CYCLES WITH CRIN-
ONE OR INTRAMUSCULAR PROGESTERONE FOR
LUTEAL PHASE SUPPORT IN CHINESE
POPULATION. H. Chi,a J. Qiao,b X. Chen,c X. Wang.d aCenter of
Reproductive Medicine, Beijing, China; bCenter for Reproductive Medicine,
Peking University Third Hospital, Beijing, China; cReproductive Medical
Center, Affiliated Hospital of Inner Mongolia Medical University, Assisted
Reproductive Technology, Huhhot, China; dThird Affiliated Hospital of
ZhangZhou University, Zhengzhou, China.

OBJECTIVE: To compare the ongoing pregnancy rate in patients
receiving IVF/ICSI-ET treatment with Crinone� vaginal gel or intramuscular
progesterone (IMP) for luteal phase support.

DESIGN: Prospective, randomized, open-label, multi-center study.
MATERIALS AND METHODS: 1313 patients were enrolled this study

and 1248 participants were randomized to progesterone vaginal gel or IMP
group from December 2014 to March 2016. Finally 1058 participants were
analyzed. Progesterone vaginal gel (90mg) or progesterone oil (60mg)
were given once daily to all patients who had received IVF/ICSI-ET treat-
ment from the day of oocytes retrieval, and were continued for at least 6
weeks after the embryo transfer if the pregnancy test was positive. Primary
endpoint was ongoing pregnancy rate. The statistical analyses were basing
on the two side 95% CI differences of ongoing pregnancy rate and non-infe-
riority delta margin (clinically significant differences) was set as 10% be-
tween the two groups. Percentages and corresponding CIs were reported
for secondary outcomes (see Table).

RESULTS: The ongoing pregnancy rate was 48.39% [95%CI: 44.04-
52.75] in progesterone vaginal gel group and 46.33% [95% CI: 42.02-
50.67] in IMP group. The lower limit of 95%CI (progesterone vaginal
gel- IMP group) was -3.96% (>-10%) which showed non-inferiority to
the IMP. Results of secondary endpoints are shown in Table. Luteal phase
bleeding was observed in both groups but mainly occurred in subjects
who were not pregnant (>70%). Biochemical pregnancy rates were
similar in two groups (57.50% vs 56.50%) despite of slightly higher
luteal phase bleeding in progesterone vaginal gel group than the IMP
group.

Table Results of secondary endpoints

Crinone� IMP

implantation rate 37.32% 34.83%
biochemical

pregnancy rate
57.50% 95%

CI:53.15�61.76
56.50% 95%

CI: 52.16�60.76
clinical pregnancy

rate
52.18% 95%

CI:47.82�56.52
50.66% 95%

CI:46.32�54.99
multiple pregnancy

rate
38.55% 95%

CI:33.14�45.04
33.96% 95%

CI:28.53�40.25
early abortion rate 8.00% 95%

CI:5.08�11.869
8.92% 95%

CI:5.80�12.98

CONCLUSIONS: Efficacy of progesteronevaginal gelwas non-inferior to the
IMP for luteal phase support in IVF/ICSI-ET. Difference of luteal phase bleeding
did not affect biochemical pregnancy outcome. Progesteronevaginal gel can be an
option other than intramuscular progesterone for luteal support in ART.

Supported by: The study received funding from Merck China Co. Ltd., an
affiliate of Merck KGaA, Darmstadt, Germany
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THE EFFECT OF LUTEAL SUPPORT DURATION &
OTHER STIMULATION FACTORS ON LIVE BIRTH
OUTCOME AFTER IVF&ICSI OF 1150 YOUNG
NORMAL RESPONDERS. X. Yang. Reproductive Centre,
Institute of Reproductive & Stem Cell Engineering, ChangSha HuNan,
China.

OBJECTIVE: The aim of this study was to investigate the effect of stop-
ping vaginal progesterone sustained—released vaginal gel supplementation

at week 7 versus week 8 on live birth outcome after in vitro fertilization
(IVF)/intracytoplasmic sperm injection (ICSI).
DESIGN: Prospective observational cohort study.
MATERIALSANDMETHODS: Altogether 1150 IVF/ICSI patients treat-

ments in first cycle (fresh embryo transfers) were included from January 1,
2015 to December 31 2015, in a University-affiliated tertiary hospital repro-
ductive centre.Inclusion criteria are:%35 years; body mass index (BMI) 18-
24kg / m2; Patients with recurrent miscarriage history, endometriosis, poly-
cystic ovary syndrome, low ovarian reserve (according tothe Bologna
criteria) and other complications are excluded. All patients received long pro-
tocol with mixed Gn(rFSH/rFSH+rLH/HMG). LPS was vaginal progester-
one gel 90mg daily. 575 patients received LPS for 8 weeks as study group.
A total of 575 patients with 7-week LPS as control group were 1: 1 matched
by propensity score matching method with r- software.
RESULTS: The factors of P<0.10 in single factor analysis were included

in multivariate logistic regression analysis. There were no significant differ-
ences between 8-week LPS group(71.1% 409/575) and 7-week LPS
group(68.9% 396/575). BMI, Endometrium (EM) and recLH were the fac-
tors influencing live births by stepwise regression.Endometrium and recLH
supplementationare protective factors, while BMI is risk factor.
CONCLUSIONS: It seemed that in young normal responders, prolonging

LPS from 7 weeks to 8 weeks had no obviously benefit to live birth rate.-
BMI%24 was usually considered to have no effect on pregnancy outcome.
However, in our study, even if in the normal range(18-24),higher BMI was
a risk factor for live birth. Contrasted to many other publications, in our large
sample size cohort study, even in normal responders, rLH supplementation
seemed still beneficial in decreasing abnormal pregnancy such as abortion
rate. comparing FSH only or FSH with HMG supplementation The mecha-
nism still need further study to verify.
References:
1. Kohls G,Ruiz F,Martinez M,et a1.Early progesterone cessation after in

vitro fertilization/intracytoplasmic sperm injection:a randomized,
controlled trial[J]. Fertil Steril,2012,98(4):858—862.

2. Aboulghar MA,Amin YM,A1-Inany HG,et a1.Prospective randomized
study comparing luteal phase support for ICSI patients up to the first
ultrasound compared with an additional three weeks[J]. Hum Re-
prod,2008,23(4):857—862.

3. Goudge CS,Nagel TC,Damario MA.Duration of progesterone in oil
support after in vitro fertilization and embryo transfer:a randomized,
controlled trial[J]. Fertil Steril,2010,94(3):946—951.

4. Kyrou D,Fatemi HM,Zepiridis L,et a1.Does cessation ofprogesterone
supplementation during early pregnancy in patients treated with
recFSH/GnRH antagonist affect ongoing pregnancy rates?A random-
ized controlled trial[J]. Hum Reprod,2011,26(5):1020—1024.
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COST-EFFECTIVENESS OF PROGESTERONE (P)
LUTEAL SUPPORT AFTER GONADOTROPIN
OVULATION INDUCTION AND INTRAUTERINE
INSEMINATION (GND-IUI). K. A. Green,a B. Perlman,b

A. DeCherney,a M. J. Hill.a aProgram in Reproductive and Adult Endocri-
nology, Eunice Kennedy Shriver National Institute of Child Health and Hu-
man Development, NIH, Bethesda, MD; bRutgers-NJMS, Westfield, NJ.

OBJECTIVE: Luteal phase P supplementation after GND-IUI has recently
been demonstrated to significantly improve live birth rates compared to cy-
cles without P support (1). This present study was undertaken to determine
the cost-effectiveness of P support after GND-IUI.
DESIGN: Cost analysis
MATERIALS AND METHODS: Data on luteal support medication regi-

mens and live birth outcomes were based on results from 11 randomized
controlled trials (1). The cost of an IUI cycle was estimated using the
mean value reported by RESOLVE National Infertility Association. The
cost of GND was estimated as 75 IU rFSH (Gonal-F�) daily for 10 days.
The cost of vaginal P support for six weeks was estimated for two commonly
utilized regimens, P inserts (Endometrin�) and P 8% gel (Crinone�). The
prices of rFSH, P inserts, and P gel were obtained through RED BOOK On-
line�. As the costs of an IUI cycle and the luteal P regimenvary between cen-
ters, sensitivity analyses were performed across the range of costs for IUI
cycles and luteal support. Live birth rates were based on the meta-analysis
and were 22.7% for luteal support cycles and 14.2% without luteal support
(1). A cost sensitivity analysis was performed on the 95% CI of the live birth
difference of 8.5% (95% CI 3.7%-13.5%).
RESULTS: The mean U.S. cost of an IUI cycle is $865 and the cost of

rFSH 75 IU daily for 10 days is $1893.50, totaling $2758.50 per GND-IUI
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cycle. Vaginal P inserts at a dose of 100mg TID for six weeks cost $1600.08.
One applicator of P gel daily for six weeks costs $1404.69. The total cost sav-
ings per live birth of adding P luteal support to GND-IUI cycles is $4068.99
(95% CI $220.39-6663.84). Varying the cost of P support, the sensitivity
analysis demonstrated that P support was cost-effective as long as P costs
< $569.31/week ($3415.86 for six weeks). Varying the cost of GND-IUI,
the sensitivity analysis demonstrated that P luteal support was cost-effective
as long as the cost of the GND-IUI cycle is R $1215. P support was cost-
effective across the published 95% CI for live birth increase, ranging from
$220 to $6664 cost savings per live birth.

CONCLUSIONS: Daily vaginal P supplementation after GND-IUI im-
proves live birth rates and effectively reduces the overall treatment cost
per live birth. These findings persisted in the analyses of vaginal P inserts
and P gel as well as in all sensitivity analyses of live birth rates and the costs
of GND-IUI and P support. Given the significantly higher birth rates with P
supplementation and the present findings demonstrating cost-effectiveness, P
luteal support should be recommended for all GND-IUI cycles.

Reference:
1. Green KA, Zolton JR, Schermerhorn SM, Lewis TD, Healy MW, Terry

N, DeCherney AH, Hill MJ. Progesterone luteal support after ovulation
induction and intrauterine insemination: an updated systemic review
and meta-analysis. Fertil Steril 2017 Apr;107(4):924-933.
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DOES LUTEAL PHASE SUPPORT IMPROVE PREG-
NANCY OUTCOME IN NATURAL FROZEN-THAWED
EMBRYO TRANSFER CYCLES? H. Sun,a K. Lee,a

I. Park,a J. Kim,a H. Chi,a S. G. Kim,a Y. Kim,a J. Park,a

J. Jo.b aMamapapa & Baby OB&GY Clinic, Ulsan, Korea, Republic of; bEl-
lemedi OBGY, Changwon, Korea, Republic of.

OBJECTIVE: It is well known that luteal phase support (LPS) with pro-
gesterone improves outcomes in fresh IVF-ET cycles. Also in hormonally
controlled frozen-thawed ET cycles, high dose progesterone supplementa-
tion has resulted in higher clinical pregnancy rate. In general, endogenous
production of progesterone is sufficient to support implantation in a natural
ovulation cycle of fertile women. Therefore we can make a supposition
that additional progesterone does not change pregnancy outcomes in natural
FET cycles. The aim of this study is to determine the impact of additional
luteal phase support on pregnancy outcomes in natural FET cycles.

DESIGN: This retrospective cohort study included 1158 cycles undergo-
ing FET in natural cycles between September 2009 and March 2017.

MATERIALS AND METHODS: By ultrasound examination and moni-
toring of serum hormone levels, exact ovulation day was assessed. The cry-
opreserved embryos were transferred 3 days after ovulation. 474 patients
(Group A) received daily vaginal progesterone gel starting from the day of
embryo transfer and 684 patients (Group B) did not receive it.

RESULTS: In each group, age, AMH level, number of transferred embryos
and percentage of top quality embryos reflected no differences. Total preg-
nancy rate was 40.7% (471/1158) and ongoing pregnancy rate was 37.7%
(436/1158). Pregnancy rate was significantly higher in group A (received
progesterone) than in group B (not received progesterone) [48.3% (229/
474) vs. 35.4% (242/684), P<0.05]. Ongoing pregnancy rate was also signif-
icantly higher in group A (received progesterone) [44.5% (211/474) vs.
32.9% (225/684), P<0.05]. There was no significant difference between
two groups in the spontaneous abortion rate [7.9% (18/229) vs. 7.0% (17/
242), p¼0.25].

CONCLUSIONS: This study showed that vaginal progesterone supple-
mentation significantly improves pregnancy rates in natural FET cycles. It
is probably because the women who undergo IVF cycles are often subfertile
and theymay have suboptimal progesterone level. Therefore, we recommend
that clinician should consider luteal phase support in natural FET cycles.
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DOESTHETIMEOFSTARTINGPROGESTERONE (P4)
LUTEAL SUPPORT (LS) AFFECT THE EASE OF EM-
BRYO TRANSFER (ET) IN LONG AGONIST PROTO-
COL DOWN-REGULATED IVF CYCLES? A
RANDOMIZED CONTROLLED TRIAL. M. E. Ghanem,a,b

M. H. Bedairy,a I. Elbahlol,c A. Shaaban,d M. A. Emam,e L. A. Al Bogh-
dady,f A. S. Helal,e A. Elmetwally.c aIVF, Mansoura Faculty of Medicine,
Mansoura, Egypt; bMIFC, Mansoura, Egypt; cMansoura Faculty of Medi-
cine, Mansoura, Egypt; dFaculty ofMedicine, Alazhar University, Mansoura,

Egypt; eObstetrics & Gynecology, Mansoura University, Mansoura, Egypt;
fMansoura Integrated Fertility Center, Mansoura, Egypt.

OBJECTIVE: Animal studies showed that anatomical changes are indic-
ative of P4-induced changes that could affect the ease of embryo transfer
(ET) through the cervical canal [i]. Although clinical trials have demon-
strated that timing the start of P4 -LS on day of egg retrieval (ER) or day
of ET does not affect cycle outcome[ii]; there remains the possibility of ef-
fects on some aspects of ET. The objective of this study was to compare
the effects of starting P4- LS on day of ER or on day of ET on the ease of
ET [iii] and cycle outcome.
DESIGN: RCT: Clinical trial identifier NCT03040830
MATERIALS ANDMETHODS: A total of 171 eligible embryo transfers

were randomly allocated into group A (86 ) starting LS as daily IM 100 mg
prontogest on day of ER, or group B (85 ) starting the same dose of P4 on the
day of ET. Inclusion criteria were: age %38 years, nulliparous, first ICSI
trial, long agonist protocol, normal responder and easy mock transfer . We
used the same technique of ET and the same type of ET catheter in all trans-
fers. Transfer was considered difficult if the inner ET catheter was blood
stained and/ or sounding or dilating the cervix was needed to advance the
loaded embryo catheter. We considered ET easy if it was without resistance
with or without cervical traction, with or without blood staining of the outer
sheath. The primary outcome measure was the overall ratio of difficult ET
and the ratios in day 3 and day 5 ET. The secondary outcome measure was
the clinical pregnancy and implantation rates.
RESULTS: Patient features : Groups A and B respectively (mean �SD)

age (years) 31.20 �3.20 & 30.5 �4.2 (p¼0.22), eggs retrieved 11.85�7.1&
13.25�8.0 (p¼0.23), embryos transferred 2.74�0.91& 2.81�0.62 (p¼0.55).
Number (%) of blastocyst transfer respectively 42/86 (48.8) & 39/85(45.8)
(p¼0.76). Primary outcome : The overall number ( %) of difficult ET
in A & B were respectively 38/86 (44.1) & 21 /85 (24.7) (p¼0.009). Day 3
difficult ET number (%) 13 /43(30.2) & 11 /45(24.4)(p[0.63). Day 5
difficult ET number (%) 27/43 (62.7) & 10/40 (25.0) (p[0.0008) Second-
ary outcome : Clinical pregnancy rates for groups A and B were respectively
33/86(38.3%) &38/85 (44.7%) (p¼0.43)Implantation rates were
38/190(20.0%) & 45/200(22.5%) (p¼0.62).
CONCLUSIONS: Starting P4 support on ER day is associated with signif-

icantly higher ratio of difficult day 5 but not day 3 ET compared with starting
LS on ET day. Our results confirmed a deleterious effect of prolonged P4
administration on ET. The outcome was not affected because of the limited
sample size in day 3 and 5 subgroups. Based on our data starting P4 luteal
support on the day of embryo transfer is recommended.
References:
1. Senciboy D.N and Sharpe-Timms K.L: Progesterone affects the cervix

prior to embryo transfer. Fertility and Sterility ,2001: 76, Issue3, S220 -
S221

2. Mochtar M.H, Wely M.Van and der Veen F.Van: Timing luteal phase
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ENDOMETRIAL RECEPTIVITY AND PREGNANCY
RATES AREHIGHERAFTER 7 DAYSOF PROGESTER-
ONE IN MEDICATED FET CYCLES. A. M. Propst,
L. Hansard, K. Silverberg, M. Hegtvedt, N. Z. Burger,
T. C. Vaughn. Texas Fertility Center, Austin, TX.

OBJECTIVE: To determine if Endometrial Receptivity Analysis (ERA)
testing will improve implantation and pregnancy rates in patients undergoing
medicated frozen embryo transfer (FET) cycles.
DESIGN: Retrospective study in a large private practice fertility clinic.
MATERIALS ANDMETHODS: We included all patients who had one or

more ERA tests (Igenomix) in our clinic from 1/2016 to 5/2017. Patients
were treated with oral and/or vaginal estradiol and begun on vaginal or intra-
muscular progesterone when the endometrial thickness was 7 mm or more
and the serum progesterone level was less than 1 ng/ml. The first endometrial
biopsy ERA test was done on the sixth day of progesterone. Patients who had
a receptive ERA on day 6 of progesterone had a medicated FET with the
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transfer on day 6 of progesterone. Patients who had a pre-receptive ERA on
the sixth day of progesterone were offered a repeat ERA or FET on day 7 of
progesterone. A serum quantitative hCG was drawn 9 days after a blastocyst
FET and repeated 48 to 72 hours later. A transvaginal ultrasound was per-
formed by 7.5 weeks estimated gestational age. Statistical calculations
were performed with a Chi-Squared test.

RESULTS: A total of 85 women, ages 27-51, had an ERA test on the 6th
day of progesterone. The majority of patients had a prior failed FET (70%).
Only 24% of the ERA tests on day 6 of progesterone were receptive (Table
1). Repeat ERA testing on day 7 of progesterone was performed on 38 pa-
tients. The majority of day 7 progesterone patients had an ERA test that was
receptive (79%). Ninety percent of patients had a single embryo transfer
and 10% a double embryo transfer. The pregnancy rates were significantly
higher in our patients having an embryo transfer on the seventh day of pro-
gesterone.

CONCLUSIONS:Women undergoing a medicated FET cyclewere signif-
icantly more likely to have a receptive endometrium, by ERA testing, on the
7th day of progesterone. There were also higher pregnancy rates in women
having a transfer on the 7th day of progesterone in medicated FET cycles.
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UTERINE FLUID LIPIDOMIC AS AN ENDOMETRIAL
RECEPTIVITY PREDICTIVE TOOL. D. P. Braga,a,b,c

D. A. Montanni,c A. S. Setti,a,b G. Pilli,d A. Godoy,d

M. N. Eberlin,d A. Iaconelli, Jr.,a,b E. Borges, Jr.,a,b

E. G. Lo Turco.c aFertility Medical Group, Sao Paulo, Brazil; bInstituto Sa-
pientiae - Centro de Estudos e Pesquisa em Reproduç~ao Assistida, Sao Paulo,
Brazil; cDisciplina de Urologia, Departamento de Cirurgia – UNIFESP, Sao
Paulo, Brazil; dLaboratðrio ThoMSon de Espectrometria de Massas – Insti-
tuto de Qu�ımica - UNICAMP, Campinas, Brazil.

OBJECTIVE: To make use of the analytical power of mass spectrometry
to identify lipids differentially represented in the receptive endometrium,
when compared with lipids represented in non-receptive endometrium.

DESIGN: Prospective cohort study.
MATERIALS AND METHODS: Uterine fluid samples were collected

from 40 patients undergoing endometrium preparation for frozen/thawed em-
bryo transfers, in a private university-affiliated in vitro fertilization center.
Samples, collected from Aug/2015 to Dec/2016, were derived from cycles
in which one or two high quality blastocysts were transferred. Samples
were split into two groups according with the pregnancy outcome: Positive
Group (n¼20) and Negative Group (n¼20). The lipid profile of samples
from the Positive Group was compared with that of samples from the Nega-
tive group. Lipid extraction was performed by Bligh-Dyer protocol. The
following analyses were obtained by MALDI-TOFMS. The mass/charge ra-
tios of the lipids were scanned (m/z 600-1200 Da) in positive mode. The
spectral data of m/z and intensity were obtained using FlexAnalysis and sta-
tistically analyzed using MetaboAnalyst 3.0 software. Potential biomarkers
of endometrial receptivity were selected through the S-Plot scores using
Ortho-PLSDA test.

RESULTS: Eleven lipids were differentially represented among the
groups. Seven lipids were hiperrepresented in the Positive Group, and four
lipids in the Negative Group. These lipids were identified using Lipid
Maps database. Phosphatidic acid (PA) that induces decidualization of endo-
metrial stromal cells was found as a differentially represented lipid in the
Positive Group, while ceramide was found as a potential lipid biomarker
of non-receptive endometrium, since it may disturb sphingolipid metabolism
during decidualization.

CONCLUSIONS: Possible biomarkers of endometrial receptivity or endo-
metrial receptivity failure were suggested. Ceramide, hiperrepresented in
non-receptive endometria may point to a possible temporal displacement
on the window of implantation. This information may be especially impor-
tant for patients with repeated implantation failure, who may benefit of a
personalized embryo transfer.
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TRILAMINAR ENDOMETRIAL PATTERN CORRE-
LATES WITH HIGHER CLINICAL PREGNANCY
RATES IN FROZEN EMBRYO TRANSFER
CYCLES. V. A. Flores, D. A. Kelk, P. H. Kodaman. Depart-
ment of Obstetrics, Gynecology and Reproductive Sciences, Yale School of
Medicine, New Haven, CT.

OBJECTIVE: Endometrial thickness, pattern, and blood flow, have been
used as indicators of endometrial receptivity. While most studies indicate a
linear correlation between endometrial thickness and successful implanta-
tion, there is disagreement with respect to the ability of endometrial pattern
to predict clinical pregnancy. The objective of our study was to examine
whether endometrial pattern used in conjunction with endometrial thickness
has a positive impact on clinical pregnancy rate in frozen embryo transfer
(FET) cycles.
DESIGN: Retrospective cohort study of 100 FET cycles at an academic

center.
MATERIALSANDMETHODS: FET cycles from 2015-2016 were exam-

ined to assess endometrial pattern as well as thickness prior to IM progester-
one start. The endometrial pattern was classified as trilaminar (A),
intermediate (B), or homogenous (C). Data regarding patient age, BMI,
peak estradiol (E2) levels, days on estrace prior to progesterone start, and
number of embryos transferred were also collected. Donor egg/embryo and
PGS cycles were excluded as were natural thaw cycles and patients with
Asherman’s syndrome. The primary outcome was clinical pregnancy rate
(CPR), with a secondary outcome of multiple gestations. A logistic regres-
sion model was used for statistical analysis.
RESULTS: Clinical pregnancy rates are referenced in Table 1.

Lining Profile and Clinical Pregnancy Rate

Lining Type # of Patients Avg. Age
Clinical pregnancy

rate (%)

A 44 34.1 65.9
B 27 34.3 48.1
C 29 33.7 44.8

Pattern A, endometrial thickness, and E2 were all independently associ-
ated with clinical pregnancy (p-values of 0.013, 0.027, and 0.031, respec-
tively). Pattern A was associated with a 3.05 better odds of pregnancy,
when compared to Pattern B or C (95% CI [1.24, 7.53]). There was no sig-
nificant difference in pregnancy success between Patterns B or C. The
odds ratio per unit increase in endometrial lining was 1.24 (1.01, 1.53).
The p-value for the overall model fit was 0.021. Days on estrace and BMI
were not associated with CPR, and multiple gestation was only associated
with number of embryos transferred, not endometrial pattern or thickness.
CONCLUSIONS: While endometrial thickness is an important sono-

graphic marker of endometrial receptivity, the present data show that a trila-
minar endometrial appearance is also a significant, independent predictor of
implantation with a 3-fold increase in CPR in FET cycles. Therefore, endo-
metrial pattern, in addition to thickness, should be considered prior to trans-
fer of cryopreserved embryos.
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ENDOMETRIAL CAVITY LENGTH, NOT JUST ENDO-
METRIAL CAVITY THICKNESS, AS A PREDICTOR
FOR LIVE BIRTH RATE IN PATIENTS USING DONOR
OOCYTES. C. B. Lewis,a E. Jungheim,b A. Arbelaez,a

M.Williams,b A. R. Cooper.c aPediatric Endocrinology, Washington Univer-
sity, St. Louis, MO; bObstetrics and Gynecology, Washington University, St.
Louis, MO; cCenters for Reproductive Medicine and Wellness, Swansea, IL.

Day 6 or Day 7 of Progesterone

Days of
Progesterone

Pre-Receptive
ERA

Receptive
ERA

Post-Receptive
ERA

PGS
Embryos

Pregnacy Rate
per FET

Ongoing Rate
Per FET

Day 6 74.1% 23.5% 2.4% 61.1% 55.6% 44.4%
Day 7 7.8% 78.9% 13.2% 68.4% 81.6% 71.1%
p value p<0.01 p<0.01 p¼0.58 p¼0.59 p¼0.04 p¼0.05
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OBJECTIVE: To determine whether uterine size, measured by endome-
trial cavity length (ECL) after estrogen therapy, predicts live birth rate
(LBR) in recipients with optimal endometrial cavity thickness (ECT) utiliz-
ing donor oocytes.

DESIGN: IRB-approved retrospective chart review at a single university-
based infertility center.

MATERIALS AND METHODS: Records were reviewed from 95 recip-
ient in vitro fertilization (IVF) cycles utilizing donor oocytes from 2007 to
2014 with a normal uterine cavity, ECT at least 7-8 mm and trilaminar
appearance prior to progesterone start. Data collected included descriptive
statistics stratified by outcome of interest (no pregnancy, miscarriage or
live birth) and post-estrogen stimulation (oral or transdermal estradiol for a
minimum of 10 days) ECL (measured as a continuous curved line on trans-
vaginal ultrasound from the external os to the top of the endometrial cavity in
the midsagittal plane) and additional confounding variables (age, body mass
index, number of embryos transferred, day of transfer, prior uterine surgeries
and smoking status). Logistic regression used to assess degree that post-es-
trogen stimulation ECL correlated with cycle outcome and obtained adjusted
odds ratio (aOR) after controlling for above listed potential confounders.

RESULTS: Of the 95 subjects, 53 had live birth, 14 miscarried and 28
did not achieve pregnancy. The mean ECL after estrogen therapy per strati-
fied group: Live Birth (7.83 cm +0.88), Not Pregnant + Miscarriage
(7.34+0.82), Miscarriage (7.23+0.94) and Not Pregnant (7.39+0.78). aOR
for post-estrogen ECL and LBR located in Table 1. Logistic regression anal-
ysis revealed correlation between post-estrogen stimulation ECL and the
odds of achieving a live birth vs no live birth (not getting pregnant or having
a miscarriage), aOR ¼ 3.59, 95% CI [1.44, 10.64], P¼0.01.

CONCLUSIONS: To our knowledge, this is the only study investigating
the relationship between ECL and LBR. Our data suggests that increasing
uterine size as measured by ECL is associated with higher odds of a success-
ful donor egg IVF cycle; specifically, the odds of live birth are 3.59 higher for
every centimeter of additional ECL. This suggests that longer duration of
estradiol therapy in preparation for transfer may be needed to achieve a target
ECL, not just ECT, prior to proceeding with embryo transfer. A larger study
is warranted to develop a receiver operating characteristic curve to help
establish a minimum threshold.

Table 1: Live Birth Vs No Live Birth (Miscarriage or Not Pregnant)

Predictor aOR [95% CI] P-value

Post-estrogen ECL 3.59 [1.44, 10.64] 0.01
Age 0.99 [0.88, 1.1] 0.78
Embryos Transferred 2.07 [0.33, 14.78] 0.44
Day 5 Transfer 1.06 [0.28, 4.1] 0.93
Prior Uterine Surgery (>¼1) 1.75 [0.42, 8.49] 0.46
BMI 1.04 [0.94, 1.15] 0.47
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THE PROMYELOCYTIC LEUKEMIA ZINC FINGER
TRANSCRIPTION FACTOR IS REQUIRED FOR HU-
MAN ENDOMETRIAL STROMAL CELL
DECIDUALIZATION. M. M. Szwarc,a R. B. Lanz,a

L. Hai,a M. C. Peavey,b W. E. Gibbons,b R. Kommagani,c

F. J. DeMayo,d J. P. Lydon.a aMolecular and Cellular Biology, Baylor Col-
lege of Medicine, Houston, TX; bObstetrics and Gynecology, Baylor College
ofMedicine, Houston, TX; cObstetrics and Gynecology, Washington Univer-
sity School of Medicine, St. Louis, MO; dReproductive and Developmental
Biology Laboratory, National Institute of Environmental Health Sciences,
Research Triangle Park, NC.

OBJECTIVE: To define the transcriptome regulated by Promyelocytic
Leukemia Zinc Finger (PLZF) and required for decidualization of human
endometrial stromal cells (hESCs).

DESIGN: Bioinformatic and integrative analysis of transcriptome changes
that occur with downregulation of PLZF expression during decidualization of
primary hESCs in culture.

MATERIALS AND METHODS: Primary hESCs isolated from 3 volun-
teers were cultured and in vitro decidualized. Knockdown of gene expression
was achieved through siRNA transfection. Gene expression changes during
decidualization were evaluated by quantitative PCR analysis and western.
Genome-wide transcription factor binding was identified using chromatin
immunoprecipitation followed by next generation sequencing (ChIP-Seq)
whereas global transcriptional changes were annotated using RNA-Seq fol-
lowed with bioinformatics analysis with paired statistics.

RESULTS: PLZF expression is rapidly induced by progesterone in human
and murine ESCs. Using ChIP-Seq and ChIP-qPCR, we demonstrate that the
progesterone receptor directly binds to the human PLZF gene. Importantly,
PLZF knockdown inhibits hESC decidualization in vitro. Integration of
ChIP-Seq and RNA-Seq datasets reveals that PLZF governs defined func-
tional subsets of target genes in hESCs including genes involved in cell divi-
sion, immunomodulation, and cytokine signaling. PLZF directly binds and
controls the expression of early growth response (EGR) transcription factor
family members: EGR-1 and -2. Importantly, perturbation of levels of EGRs
compromises progesterone-dependent decidualization. Therefore, our inves-
tigations establish the PLZF transcription factor as a pivotal direct mediator
of progesterone-dependent hESC decidualization. PLZF controls the expres-
sion of not only a subset of known early signals of decidualization but also
previously unsuspected genes responsible for cell division, differentiation,
survival, and motility—cellular processes required for the development or
function of the decidual cell in vivo. Our current and future studies will
use a novel conditional PLZF knockout mouse to confirm the importance
of PLZF in endometrial decidualization in vivo.
CONCLUSIONS: The identification of PLZF and its molecular targets in

decidualizing hESCs not only significantly expands our mechanistic insight
into endometrial decidualization but may provide new molecular hallmarks
of endometrial pathology that can be used for the clinical diagnosis, prog-
nosis, and management of female sub-fecundity and infertility based on a
dysfunctional endometrium.
Supported by: This research was supported in part by NIH HD-042311

(JPL).
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EFFECTOF LOCAL ENDOMETRIAL INJURY IN PRO-
LIFERATITVE PHASE IS THE SAME AS LUTEAL
PHASE IN UNSELECTED INFERTILE WOMEN UN-
DERGOING IN VITRO FERTILIZATION. Y. Liu
W. Liu. the Department of Reproductive Medicine, Beijing Obstetrics and
Gynecology Hospital, Capital Medical University, Beijing, China.

OBJECTIVE: To explore whether endometrial injury in proliferation
phase preceding cycle before in vitro fertilization/embryo transfer (IVF-
ET) increase the clinical outcomes in unselected subfertile woman compared
with injury in luteal phase.
DESIGN: This is prospective study. Patients underwent endometrial injury

in proliferation phase or luteal phase preceding cycle before IVF treatment.
Clinical outcomes including implantation, pregnancy, and live birth rates
were analyzed.
MATERIALS ANDMETHODS: A group of 142 patients, who were good

responders to hormonal stimulation, were selected for this study. The inclu-
sion criteria include: (a) infertile women indicated for IVF treatment and (b)
a normal uterine cavity demonstrated by saline infusion sonogram. The
exclusion criteria include: (i) endometrium with polyp or fibroid; (ii) hydro-
salpinx. Recruited participants were randomized into four groups: injury
group (group A: injury endometrium in proliferation phase, n¼38; group
B: injury endometrium in luteal phase, n¼32), and non-injury group as con-
trol (groupC: non-injury in proliferation phase, n¼36; groupD: non-injury in
luteal phase, n¼36). Baseline characteristics including the age, bodymass in-
dex, duration, type and causes of subfertility, and Clinical outcomes
including implantation, pregnancy, and live birth rates were analyzed. The
SPSS statistical software (version 22.0) was used for data analysis. Quantita-
tive data were presented as mean and SD (mean � SD). Associations be-
tween: implantation, clinical pregnancy, live birth rates were tested by X2

test. All statistical tests and the value were two-sided, and the limit of statis-
tical significance was P<0.05.
RESULTS: 1. There were no significant differences in the baseline charac-

teristics and cycle characteristics among the four groups, such as the dose and
duration of hormonal stimulation, peak estradiol, the number of oocytes
retrieved, rate of fertilization, the number of good-quality of embyos trans-
ferred. 2. Base on injury and non-injury treatment, implantation and preg-
nancy outcomes at our primary end points are assessed. There were no
significant differences in implantation, clinical pregnancy, miscarriage rate,
live birth rate between injury group and non-injury group. 3. Subgroup anal-
ysis was performed by stratifying women into those undergoing injury in pro-
liferation phase and luteal phase. Mean implantation rates were similar
among the four groups. There were also no significant differences in
biochemical pregnancy, clinical pregnancy, miscarriage rate, ectopic preg-
nancy, multiple pregnancies, live birth rate among the four groups.
CONCLUSIONS: Endometrial injury in the cycle preceding IVF of unse-

lected subfertile women does not increase implantation, clinical pregnancy,
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or live birth rates compared with non-injury to the endometrium. Further-
more, endometrial injury in the proliferation phase results in the same effects
on the clinical outcomes as the luteal phase.
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PREGNANCY OUTCOMES AFTER ENDOMETRIAL
RECEPTIVITY ARRAY IN AN INFERTILE
POPULATION. S. Churchill,a I. Comstock,b R. Lathi.c
aREI, OB/GYN, Stanford University, Sunnyvale, CA; bREI,
OB/GYN, The George Washington University, Washington, DC; cREI, Stan-
ford University, Stanford, CA.

OBJECTIVE: 30% of patients with recurrent implantation failure (RIF)
have a non-receptive endometrium on the day of traditional embryo transfer
determined by endometrial receptivity array (ERATM) testing. When the
timing of embryo transfer is adjusted based on an individualized window
of implantation, the ongoing pregnancy rate after first personalized embryo
transfer (pET) is similar to patients without RIF (52%) (1). The objective
of this study was to determine if ERA has prognostic value for patients in
the general infertile population.

DESIGN: Multicenter, prospective, case-control study
MATERIALS AND METHODS: Patients who had undergone ERA

testing as part of a prospective clinical trial designed to determine the effects
of BMI on endometrial receptivity were included (2). These patients under-
went endometrial sampling after a standardized estrogen and progesterone
replacement cycle after 5 full days of vaginal progesterone supplementation.
Patients were recruited at their initial presentation for infertility as defined by
trying to conceive for 1 year. They were excluded if they had RIF, RPL, stage
3-4 endometriosis, abnormal uterine cavity or fibroids. After completion of
the study patients returned to routine clinical care as deemed appropriate
by their provider. Infertility treatments and pregnancy outcomes were as-
sessed 2 years after ERA testing. Patients who had a non-receptive ERA
were compared to those who had a receptive ERA on initial testing.

RESULTS: The non-receptive ERA group had a higher BMI and a lower
AMH compared to the receptive ERA group. Both groups were similar in
age, prior parity, number of IVF cycle treatments, and number of embryo
transfers. Live birth rates were similar between the non-receptive and recep-
tive groups (40% vs 47%, p¼ 0.7). The majority of pregnancies in non-recep-
tive groupwere conceived spontaneouslywhile themajority of pregnancies in
the receptive group were conceived after frozen embryo transfer (TABLE 1).

CONCLUSIONS: In our preliminary observations, the non-receptive ERA
group had similar live birth rates compared to the receptive ERA group. It
appears the majority of the pregnancies conceived in the non-receptive group
occurred during ovulatory cycles and thus a non-receptive ERA in a medi-
cated cycle likely does not have prognostic value for ovulatory cycles. Larger

studies are needed to assess the prognostic value of ERA testing in the gen-
eral infertility population.
References:
1. Ruiz-Alonso M, Blesa D, Diaz-Gimeno P et al. The endometrial recep-

tivity array for diagnosis and personalized embryo transfer as a treat-
ment for patients with repeated implantation failure. Fertil Steril
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ELEVATED PROGESTERONE ON DAY OF TRIGGER
AND HISTOPATHOLOGY OF ENDOMETRIUM IN
CONTROLLED OVARIAN STIMULATION. E. Patel,a

S. Reddy,a M. Kalagara.b aDepartment of Reproductive Medi-
cine and Surgery, Sri Ramachandra Medical College, Chennai, India; bDe-
partment of Laboratory Medicine, Vijaya Medical Center, Visakhapatnam,
India.

OBJECTIVE: To study histopathological changes associatedwith elevated
progesterone (P) on the day of ovulatory trigger in endometrium the day of,
and five days after, oocyte retrieval in controlled ovarian stimulation (COS)
cycles.
DESIGN: This is a prospective study of patients who underwent in-vitro

fertilization (IVF) and freeze-all, who consented for the study.
MATERIALS AND METHODS: All patients underwent COS with an

antagonist protocol and freeze-all of embryos (n¼56). Based on serum P
on the day of ovulatory trigger, patients were stratified into two groups:
Group I, P > 1.5 ng/ml (n¼33) and Group II, P % 1.5 ng/ml (n¼23). Endo-
metrial biopsies, taken from each patient on the day of oocyte retrieval and 5
days after, were compared between the two groups. Immediately after tissue
collection and grossing, specimens were fixed in formalin, sectioned and sec-
tions were mounted on slides and stained with Haematoxylin and Eosin.
Dating of the gland and stroma was done separately according to Noyes’
criteria. The endometrium was classified as synchronous when the gland
and the stroma were on the same day. It was classified as asynchronous
when the glands and stroma were on a different day. Advancement was
considered when there was a difference of 3 days. Amongst the patients
who had synchronous glandular/stromal development, therewere a few cases
in which the endometrium was advanced by more than 3 days. Hence, endo-
metrium was considered in phase when glands and stroma were synchronous
and not advanced. It was classified as out of phase when glands and stroma
were either asynchronous, or synchronous but advanced bymore than 3 days.
RESULTS: Therewas no difference in the demographic characteristics be-

tween the two groups, including gonadotropin dosage used. Histopatholog-
ical findings for the endometrial biopsies in the two groups of patients
according to P level on the day of ovulatory trigger are shown in the table.
Significantly more patients with raised progesterone had and out of phase
endometrium than the ones with low progesterone.
CONCLUSIONS: These findings show that raised P at the end of the

follicular phase not only causes advanced endometrial proliferation but it
also causes disorderly growth, resulting in glandular-stromal asynchrony.

characteristic
Receptive
(n¼32)

Non-Receptive
(n¼10) p-value

Age (yrs) 36.0 (5.7) 37.6 (4.3) 0.42
BMI (kg/m2) 29.0 (7.9) 38.0 (5.9) <0.01
Parity (#) 0.44 (0.8) 0.5 (1.0) 0.87
AMH (ng/ml) 3.1 (2.9) 1.5 (1.6) 0.04
IVF cycles (#) 0.75 (0.87) 0.7 (1.2) 0.91
Embryo Transfers (#) 1.06 (1.1) 0.5 (0.8) 0.11
Live Births 15 (46.9%) 4 (40%) 0.71
Frozen embryo transfer 9 (60%) 0 (0%) 0.04
Fresh Embryo Transfer 3 (20%) 1 (25%) 0.83
non-IVF infertility

treatment
2 (13.3%) 0 (0%) 0.45

Spontaneous 1 (6.6%) 3 (75%) <0.01

*values are reported as mean (SD) or n(%)
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To our knowledge, this is the first study that provides biological evidence in
support of performing freeze-all in patients with elevated P on the day of
ovulatory trigger.
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2. Delphine et al Endometrial Receptivity Profile in Patients with Prema-
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THE ROLE OF PATHOLOGY IN ENDOMETRIAL
SCRATCH SPECIMENS AND THE RELATIONSHIP
TO THE OUTCOME OF SUBSEQUENT EMBRYO
TRANSFER. R. F. Turki,a G. Almalki,b S. Tannus,c

M. H. Dahan.d aReproductive Endocrinology and Infertility, Reproduction
Center at McGill University, Montreal, QC, Canada; bMcgill University,
Montreal, QC, Canada; cObstetrics and Gynecology, Division of Reproduc-
tive Endocrinology and Infertility, McGill University, Montreal, QC, Can-
ada; dOB GYN, McGill University, Montreal, QC, Canada.

OBJECTIVE: The role of endometrial scratch (injury) in women with pre-
vious failed embryo transfers is controversial. The most recent (2015) Co-
chrane meta-analysis does favor scratch therapy as being helpful. The
mechanism of this benefit is unknown. This study was performed to evaluate
the role of endometrial pathology in the scratch specimen on subsequent out-
comes. Few studies have evaluated the pathology of endometrial scratch
specimens

DESIGN: Retrospective cohort study
MATERIALSANDMETHODS: All patients with failed embryo transfers

and an endometrial scratch between Jan-2015 and March-2016 were
included in the retrospective analysis. Scratch was performed with a
commercially available endometrial pipettewith a bend in the tip in a circular
fashion until the entire endometrial cavity was judged to be effected. The
scratch was performed in the luteal phase of the menstrual cycle prior to
care. All patients had the specimen sent for pathologic evaluation. Subjects
had to have had a blastocyst embryo transfer after the uterine procedure. Pa-
tients were excluded if they had no IVF after the endometrial curettage, if
they did IVF for PGD/PGS, if the biopsy suggested malignancy and if they
have fibroids or structural uterine anomalies. Data is presented as mean
�SD or percentage and was compared using T-tests and logistic regression
to control for confounding effects.

RESULTS: 145 subjects were included, with 2.0�1.1 failed previous
transfers (range 1-6). 56 had pathologically confirmed polyps, 9 had chronic
endometritis and 3 had both. 77 had normal endometrial pathology. All pa-
tients with chronic endometritis underwent treatment with at least 14 days
of 100mg BID Doxycycline, prior to embryo transfer. Patients with normal
pathologywere compared to thosewith either chronic endometritis or polyps.
Except for female age (37�4 vs. 35�5, years p¼0.02) and duration of infer-
tility (4.9�3.6 vs. 3.6�2.0 years, p¼0.02) subjects did not differ for previous
pregnancies or previous deliveries, ovarian reserve parameters, number of
collectedMII oocytes, 2PN embryos, day 3 embryos or number of blastocysts
when comparing those with and without pathology respectively. Number of
blastocysts transferred were (1.3�0.6 vs. 1.4�0.5, p¼0.53). When control-
ling for female age and duration of infertility, pregnancy rate (CI 0.14-
2.9), and clinical pregnancy rate (CI 0.26-8.4) failed to differ. No differences
in pregnancy outcomes were present if patients with only polyps and normal
pathology were compared as well.

CONCLUSIONS: Endometrial pathology is common in scratch speci-
mens. However, the treatment of that pathology failed to change outcomes
and is unlikely the mechanism of success with scratch therapy.
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PERIVASCULAR STEM CELLS (PVSCS) FACILITATES
RESTORATION OF IMPAIRED ENDOMETRIUM
LEADING TO IMPROVEMENTOF PREGNANCYOUT-
COMES IN A MURINE MODEL OF ASHERMAN’S
SYNDROME. H. Song,a M. Park,a E. Han,b M. Kim,b W. Lee,b

S. Lyu.b aBiomedical Science, CHAUniversity, Seongnam, Korea, Republic
of; bFertility Center of CHA Gangnam Medical Center, CHA University,
Seoul, Korea, Republic of.

OBJECTIVE: Asherman’s Syndrome (AS) is represented by intrauterine
adhesions or fibrosis resulting from variable scarring inside the endome-
trium. There is no clear consensus about management and treatment to pa-
tients who suffer from infertility due to severe AS. Perivascular stem cells
(PVSCs) are recently proposed as the origin of all mesenchymal stem cells
and PVSCs from human umbilical cords (HUCs) are known to be the most
effective cells to respond rapidly in the lesion. Thus, we investigated whether
PVSCs fromHUCs could restore impaired endometrial function and improve
poor pregnancy outcomes in a murine model of AS.
DESIGN: PVSCs were applied to a murine model of AS to examine resto-

ration potential of PVSCs in impaired endometrium.
MATERIALS AND METHODS: One or both uterine horn(s) were phys-

ically traumatized, and these uteri were collected 3, 7 and 14 days after the
damage and used for RT-PCR, real-time RT-PCR, immunostaining and his-
tological analyses such as H&E and MT staining. Cultured PVSCs were
labeled with superparamagnetic iron oxide nanoparticles (SPIOs) to track
them in vivo and given into mice with AS by intravenous (IV) or intrauterine
(IU) injection. After PVSCs delivery, female mice with AS were housed with
proven fertile males and their pregnancy outcomes were examined.
RESULTS: In damaged horns (AS horns), stromal and luminal epithelial

layers became thinner with irregularity and the number of glands was dramat-
ically decreased after the damage in a time-dependent manner. AS horns
showed severe fibrosis with reduced cell proliferation 3 days after the trauma
and then the pathologic conditions were gradually recovered. The expression
of fibrosis-related factors such as Col1a1, TGF-b1 and MMP2 was signifi-
cantly increased in AS.Whereas only small fraction of SPIO-labelled PVSCs
was found in the stroma after IU or IV delivery, they effectively reduced uter-
ine fibrosis and restored uterine function. AS drastically reduced the number
of implantation sites and severely compromised post-implantation embryo
development on day 12 of pregnancy. However, PVSCs significantly
increased the number of IS and mean weights (118.8 mg�10.86 vs 94.9
mg�4.91, p<0.01) of embryos from AS mice. PVSCs transplantation recov-
ered impaired endometrium with AS to produce healthy live pups in a dose-
dependent manner whereas mice with AS failed to deliver any ones.
CONCLUSIONS: Collectively, PVSCs transplantation gives us a prom-

ising option to facilitate restoration processes of impaired endometrium
and improve poor pregnancy outcomes in the uterus with AS.
Supported by: This research was supported in part by grants from the Na-

tional Research Foundation of Korea (NRF) grant funded by the Korea gov-
ernment (MEST) (NRF-2016R1C1B1014281) and from the Korea Health
Technology R&D Project through the Korea Health Industry Development
Institute (KHIDI), funded by the Ministry of Health & Welfare, Republic
of Korea (HI17C1133).
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PREGNANCYOUTCOMES INWOMENWITHRECUR-
RENT PREGNANCY LOSS AND RECURRENT IM-
PLANTATION FAILURE DIAGNOSED WITH
CHRONIC ENDOMETRITIS. L. Nicholls-Dempsey,a

H. Talsmat,a D. Dal Soglio,b N. Patey,b R. Tahir,c E. M. Dahdouh,d

Histopathological Analysis

Day of biopsy
# patients with specified endometrial

abnormality

Group I Group II

p value
P > 1.5 ng/ml

n ¼ 33
P < 1.5 ng/ml

n - 23

Day of oocyte retrieval # with out-of-phase endometriem(%) 20 (60.6%) 7 (30.4%) 0.026
# with glandular-stromal dyssycnchrony(%) 15 (45.5%) 5 (21.7%) 0.049

5 days post oocyte retrieval # with out-of-phase endometriem(%) 27 (81.8%) 10 (43.5%) 0.003
# with glandular-stromal dyssycnchrony(%) 15 (45.5%) 5 (21.7%) 0.049
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C. Sylvestre,e J. Saumet.f aUniversity of Montreal, Montreal, QC, Canada;
bDepartment of Pathology, CHU Sainte-Justine, Montreal, QC, Canada;
cCentre de Recherche du CHUM,Montreal, QC, Canada; dART-PGDCenter,
CHU Sainte-Justine, Montreal, QC, Canada; eObstetrics-Gynecology, CHU
Ste-Justine, Montreal, QC, Canada; fSainte-Justine Hospital, Hampstead,
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OBJECTIVE: To report the obstetrical outcomes in women with recurrent
pregnancy loss (RPL) or recurrent implantation failure (RIF) diagnosed with
chronic endometritis (CE).

DESIGN: Prospective study from 2014-2017 in a university setting.
MATERIALS AND METHODS: After IRB approval, 88 patients under-

going RPL or RIF workup were enrolled. A hysteroscopy and endometrial
biopsy (EMB) were performed on all patients. Diagnosis of CE was
confirmed with immunochemistry stains for CD138 (>5 plasma cells per
HPF1). Diagnosed patients were treated with a course of antibiotics followed
by a repeat EMB to confirm response to treatment. Pregnancy rates (PR), live
birth rates (LBR) and mean time to pregnancy (TTP) were observed.

RESULTS: The overall incidence of CE was 45.5% (40/88). After a first
course of antibiotics, the CE incidence was significantly reduced to 13.6%
(P ¼ 0.00000817). In the RIF and RPL groups, CE was present in 45.2%
(14/31) and 46.6% (28/60) respectively. In the RIF group, PR were similar
in the treated CE group compared to those with normal biopsies (85.7%
(12/14) vs 64.7% (11/17); P ¼ 0.1834). However, in the RPL group, there
was a statistically significant difference in PR between patients with treated
CE and normal biopsies (60.7% (17/28) vs. 84.4% (27/32);P¼ 0.038). There
was also a trend towards higher LBR in the RPL group with normal biopsies
compared to those with treated CE (46.9% (15/32) vs 25.5% (7/28), P ¼
0.0793). Mean TTP overall was 7.33 months in the treated CE group
compared to 7.92 months for patients with a normal initial biopsy. Within
the RPL group, the mean TTP was higher in women with treated CE
compared to women with initial normal biopsies (8.30 vs 7.13, P¼0.512).
However, within the RIF group, the mean TTP was lower in women with
treated CE compared to women with initial normal biopsies (6.57 vs 9.24,
P¼0.352).

CONCLUSIONS: This report suggests that CE may influence pregnancy
rates in patients with RPL. Furthermore, not only was CE associated with
a trend towards lower LBR in RPL patients, it also seems to extend the
mean TTP in patients with RPL. Further research with a higher sample
size would be necessary to corroborate these findings.

Reference:
1. Bouet et all. Chronic endometritis in women with recurrent pregnancy

loss and recurrent implantation failure: prevalence and role of office
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RAC1 SIGNALING PATHWAY IS CRUCIAL FOR ETI-
OLOGY OF REPEATED IMPLANTATION FAILURE
(RIF). E. Bastu,a T. Gunel,b O. U. Sezerman,c

I. Demiral,d E. Gumusoglu,b E. Ulgen,e M. K. Hosseini,b

F. Buyru,f J. Yeh.g aDepartment of Obstetrics and Gynecology, Istanbul Uni-
versity School of Medicine, Istanbul, Turkey; bIstanbul University Faculty of
Science, Istanbul, Turkey; cDepartment of Obstetrics and Gynecology, Aci-
bademUniversity School of Medicine, Istanbul, Turkey; dDepartment of Ob-
stetrics and Gynecology, Massachusetts General Hospital, Boston, MA;
eDepartment of Biostatistics and Medical Informatics, Acibadem University
School of Medicine, Istanbul, Turkey; fIstanbul University School of Medi-
cine, Istanbul, Turkey; gMassachusetts General Hospital, Boston, MA.

OBJECTIVE: To evaluate if transcriptomic variations in the endometrium
between women with of RIF and fertile control during window of implanta-
tion reveal insight to the etiology of RIF.

DESIGN: In this prospective cohort study, mRNA fractions were extracted
from 45 endometrial biopsies obtained from women with RIF (n¼24) or
fertile controls (n¼21) during the window of implantation (LH+7 to
LH+10). Endometrial biopsies were collected using a Pipelle. Total RNA
and protein were isolated from endometrium tissue samples.

MATERIALS AND METHODS: mRNA extracted from 45 endometrial
biopsies obtained from women with RIF (age %38 years and BMI %28)
(n¼24) or fertile controls (age and BMI matched) (n¼21) during the window
of implantation (LH+7 to LH+10) and analyzed using Agilent/SurePrint G3
Human GE2 8x60k microarrays. The data was preprocessed and analyzed
with the R package limma. RIF patients had a history of implantation failure
from at least three consecutive IVF attempts in which 2-3 embryos of high

grade quality were transferred in every cycle. Fertile controls had a history
of at least one live birth.
RESULTS: In this study, we have applied a genome-wide transcript-level

changes approach using oligo microarrays representing 37,600 genes to
define the transcriptomic profile of RIF patients in comparison to fertile con-
trols.The differentially-expressed genes (DEGs) that met the criteria j log2
(Fold Change) j (LFC)R1 and adjusted p-value%0.05 were accepted as sta-
tistically significant DEGs. The resulting 641DEGs that met the criteria were
then used for further selection with a feature selection wrapper algorithm that
helps in identifying aspects the most relevant to the distinction between pa-
tients and controls. Feature selection was performed 100 times and DEGs
that were chosen in all runs were accepted to be relevant DEGs. Functional
enrichment analysis was carried out with 93 DEGs that were accepted as rele-
vant. The BIOCARTA pathway ‘‘RAC1 cell motility signaling pathway’’ as
well as related pathways were found to be enriched.
CONCLUSIONS: It is becoming evident that endometrial cells are inher-

ently invasive and probably contribute to the processes at the implantation
site. In this study, RAC1 was shown to be involved in endometrial stromal
cell migration, which affects embryo implantation. Local growth factors
such as PDGF-BB and HB-EGF may be utilized to enhance migration at
the implantation site of patients with RIF.
Supported by: This research received funding from the Scientific Research

Projects Coordination Unit of Istanbul University (grant no. 31161).
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ENDOMETRIAL MIRNOME DURING THE IMPLAN-
TATION WINDOWS CAN PREDICT EARLY MISCAR-
RIAGE OR LIVE BIRTH AFTER FRESH OR FROZEN
EMBRYO TRANSFER. L. Drissennek,a F. Entezami,b

A. Gala,c C. Vincens,d D. Haouzi,e S. Hamamah.f aINSERM U1203,
CHU Montpellier, Montpellier, France; bIVF Laboratory Eylau-UNILABS,
Clinique de La Muette-Ramsay GDS, Paris, France; cCHU Montpellier,
Montpellier, France; dCHU ADV, Montpellier, France; eU1203 - IRMB -
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OBJECTIVE: The rates of miscarriages within the framework of the
replacement of fresh or frozen-thawed embryos in patients under hormone
replacement therapy remain a major problem in IVF/ICSI. By comparing
the miRNome using the Affymetrix miRNA Array, we previously identified
miRNAs signature during the implantation window in pregnant patients after
embryo replacement achieving live birth versus a miscarriage. The aim of
this study was to evaluate the miRNA expression profile in the prediction
of early miscarriage or live birth after either fresh or frozen embryo replace-
ment.
DESIGN: Endometrial biopsies were collected during the implantation

windows from patients under hormone replacement therapy (HRT). RNAs
were extracted from biopsies and miRNAs quantification was performed us-
ing the Taqman miRNA assays experiments. Then, miRNA expression was
analyzed according to the IVF/ICSI outcomes (early embryo miscarriage
versus live birth) after fresh or frozen embryos transfer.
MATERIALS AND METHODS: Endometrial biopsies were obtained

from patients (n¼15) with repeated implantation failures (R 3) during
IVF/ICSI cycles. Then, we assessed whether the expression profile of five
selected miRNA quantified by RTqPCR was retrospectively associated to
the attempt outcome in term of early miscarriage (n¼6) or live birth (n¼9)
after embryo replacement.
RESULTS: Analyses of the quantification of the five selected miRNAs

demonstrated the same sense of variation than miRNA Array data. These
five miRNAs were over-expressed in endometrium from patients with a
miscarriage compared with a live birth by a factor 2, 1.3, 1.5, 2.2, 1.7 for
the miR-1, miR-2, miR-3, miR-4 and the miR-5, respectively. However,
only the miR-4 emerged with a p-value near the statistical significance (P
value¼ 0.058). Interestingly, this miR-4 potentially targets 1496 pre-
dicted-transcripts that are involved in numerous biological functions
including the 14-3-3-mediated Signaling, the actin cytoskeleton signaling
and the angiopoietin signaling that play a role in embryonic and postnatal
angiogenesis.
CONCLUSIONS: miRNAs in endometrial tissues during the implantation

windows during a cycle preceding fresh or frozen embryo transfer cycle can
predict the outcome attempt. This information is crucial leading to develop a
prognostic tool of the attempt outcome, opening news perspectives in the pa-
tient care management.
Supported by: This work was partially supported by a grant from the Fer-

ring Pharmaceutical Company.
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INCREASED EXPRESSION OF ANTIMULLERIAN
HORMONE AND ITS RECEPTOR IN REPEATED IM-
PLANTATION FAILURE. X. OuYanga R. Hu.b,c aNingxia
Medical University, Yinchuan, China; bReproductive Medicine
Center, General Hospital of Ningxia Medical University, Yinchuan, China;
cFertility Maintaining Authorized by China’s Ministry of Education Key
Laboratory, Yinchuan, Ningxia, China.

OBJECTIVE: To evaluate antimullerian hormone (AMH) ,AMH receptor
II (AMHRII) and insulin growth factor binding protein-1(IGFBP1 )protein
expression in endometrium of women with repeated implantation failure(R-
IF),thus exploring complicated mechanisms underlying RIF.

DESIGN: Prospective study.
MATERIALS ANDMETHODS: Specimens of endometrium obtained by

hysteroscopy from patients with RIF (n ¼35) and from healthy control sub-
jects (n¼40).The localization of AMH,AMHRII and IGFBP1 were assessed
by immunohistochemistry.AMHRII and IGFBP1 protein levels were evalu-
ated by Western blot in human endometrial stromal cells(hESC) pretreated
by AMH. Then,we made correlation analysis of protein level between
AMH and IGFBP1 in RIF.

RESULTS: AMH,AMHRII and IGFBP1 all expressed in the cytoplasm of
hESC.AMH and AMHRII showed significantly higher protein expression in
endometrium from women with RIF than healthy women.But IGFBP1
showed significantly lower protein expression in endometrium from women
with RIF than healthy women. AMHRII showed high expression and
IGFBP1showed low expression in hESC induced by AMH .Besides,there
is negative correlation between AMH and IGFBP1 in endometrium from
women with RIF.

CONCLUSIONS: The increased AMH and AMHRII protein expression in
endometrium of women with RIF suggests a possible involvement of AMH
in RIF.

Supported by: 1.Natural Science Foundation of China(NSFC,NO:
81660257);2.The Natural Science Foundation of Ningxia(NO:NZ16125);
3.Graduate education innovation projects of Ningxia(NO:NXYC201511)
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GENES ASSOCIATED WITH NATURAL KILLER
CELL-MEDIATEDCYTOTOXICITY IN THE ENDOME-
TRIUM OF RIF PATIENTS ACCORDING TO THE
LEVELSOF PERIPHERALBLOODNATURALKILLER
CELLS AND MENSTRUAL CYCLE. M. Kim, J. Park, M. Choi,
E. B. Noe, H. Jeong, M. Kim, H. Lee, M. Chung. Seoul Rachel Fertility
Center, Seoul, Korea, Republic of.

OBJECTIVE: The aim of this study was to analyze the expression patterns
of the genes associated with natural killer (NK) cell-mediated cytotoxicity in
the endometrium of patients with repeated implantation failure (RIF) accord-
ing to the levels of peripheral blood natural killer (pNK) cells and menstrual
cycle.

DESIGN: Prospective controlled study.
MATERIALS AND METHODS: Blood was collected from 13 patients

with RIF and the levels of pNK cells were measured. Endometrial tissues
were obtained from the same patients throughout the menstrual cycle
(LH+5, LH +7, and LH +9). Histologic evaluation of the tissues was per-
formed with haematoxylin and eosin staining. The profiling of transcriptome
was analyzed using Agilent G3 Human GE 8X60K array. To identify the
genes associated with NK cell-mediated cytotoxicity, we overlaid differen-
tially expressed genes onto pathway database of Kyoto Encyclopedia of
Genes and Genomes (KEGG).

RESULTS: Sixty eight genes associated with NK cell-mediated cytotox-
icity were differentially expressed during the secretory phase (from LH+5
to LH+9). Among them, 43 genes were gradually up-regulated. In particular,
ITGAL, ITGB2, andKIR2DS genes encoding proteins known as activating re-
ceptors of NK cells were drastically increased at LH+9. On the other hand, 4
genes (MICA, MICB, GRB2, and PAK1) were gradually down-regulated dur-
ing the secretory phase. When the expression levels of genes associated with
NK cell-mediated cytotoxicity were compared between pNK cell level <12
(n¼3) andR12 (n¼3) at LH+7, most of genes showed no significant differ-
ences. On the other hand, MICA (P ¼ 0.064) and RAF1 (P ¼ 0.054) genes
were up-regulated in R12 group compared to <12 group. In particular,
MICB gene was significantly up-regulated in R12 group (P ¼ 0.032)
compared to <12 group. On the contrary, DAP-12 (P ¼ 0.097), PIK3R2 (P
¼ 0.087), GRB2 (P ¼ 0.088), SCH1 (P ¼ 0.082), and MAP2K2 (P ¼
0.072) genes were down-regulated in R12 group compared to <12 group.

CONCLUSIONS: This study identified that genes associated with NK
cell-mediated cytotoxicity were differentially expressed in patients with
RIF during the secretory phase. In addition, we found the up-regulation of
MICB gene in RIF patients withR12 at pNK cell level. This finding suggests
useful information for the application of diagnostics related to ART program.
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PROGESTERONE IS NOT ESSENTIAL FOR INDUC-
TION OF IGFBP-1 IN THE SECRETORY TRANS-
FORMED ENDOMETRIUM. K. C. Wheeler,a S. Dhal,a

O. D. Slayden,b N. Nayak.a aObstetrics and Gynecology,
Wayne State University, Detroit, MI; bDivision of Reproductive & Develop-
mental Sciences, Oregon National Primate Research Center, Beaverton, OR.

OBJECTIVE: Although defects in decidualization have been implicated in
most pregnancy complications, the underlyingmechanisms are poorly under-
stood. Endometrial insulin-like growth factor binding protein-1 (IGFBP-1)
expression, a marker of decidualization, is known to be regulated by proges-
terone (P) in the primate endometrium. However, IGFBP-1 expression only
occurs towards the late secretory phase, not at early stages of P exposure, sug-
gesting involvement of other indirect mechanisms. In this study, we sought to
determine the precise role of P in induction of IGFBP1 expression and de-
cidualization.
DESIGN: IGFBP1 expression and regulation was examined in timed

endometrial samples from artificially cycling rhesus and pigtail macaques
and natural cycles in humans.
MATERIALS AND METHODS: Endometrial samples were obtained

from ovariectomized macaques treated with sequential subcutaneous im-
plants of estradiol (E) followed by E plus P. P was then withdrawn to induce
menstruation. In one subgroup of animals, P was added back after 24 hours of
withdrawal to rescue endometrial bleeding. Human endometrial samples
were obtained from all stages of menstrual cycle and the cycle stages were
confirmed using standard histological dating of endometrium. In situ hybrid-
ization (ISH) and immunohistochemistry (IHC) were performed for IGFBP-
1 mRNA and protein localization, and IHC for CD45 was performed to iden-
tify endometrial leukocytes.
RESULTS: In both humans and macaques, IGFBP-1 mRNA and protein

expression were only detectable in the upper endometrial zones during the
premenstrual/menstrual phase. There was also an increase in leukocyte infil-
tration in the same IGFBP1-expressing upper premenstrual/menstrual phase
endometrial zones, suggesting a potential role for leukocyte activation of
IGFBP-1 expression. Interestingly, P add-back after 24hrs of withdrawal in
macaques suppressed menstruation and most leukocytic infiltration but did
not suppress IGFBP-1 expression.
CONCLUSIONS: We show for the first time that an inflammatory stim-

ulus, likely produced by the infiltrating leukocytes, not P, is essential for
IGFBP-1 induction in the secretory transformed endometrium. Furthermore,
the IGFBP1-expressing decidualized cells undergo an irreversible, terminal
differentiation process and shed during menstruation or parturition.
Supported by: Wayne State University Perinatal Initiative and March of

Dimes Foundation
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INHIBITION OF HYLAURONIC ACID’S SYNTHESIS
DECREASES ENDOMETRIAL CELL
ATTACHMENT. J. F. Knudtson, M. Tellez Santos,
P. A. Binkley, R. R. Tekmal, R. S. Schenken. Obstetrics and
Gynecology, University of Texas Health Science Center at San Antonio,
San Antonio, TX.

OBJECTIVE: The Hyaluronan (HA) system is involved in the develop-
ment of the early endometriotic lesion.1 A coumarin, 4-methylumbelliferone
(4-MU), has been shown to decrease hyaluronic acid synthesis and angiogen-
esis in endometriotic lesions of mice.2 Here, we assessed the effects of 4-MU
on endometrial epithelial (EECs) and stroma cells (ESCs): (1) expression of
HA synthases (HAS) and hylauronidases (HYAL) (2) HA receptors CD44
and the receptor for HA mediated motility (RHAMM), and (3) attachment
to peritoneal mesothelial cells (PMCs).
DESIGN: In vitro studies
MATERIALS AND METHODS: EECs and ESCs were isolated from

menstrual endometrial biopsies. Cell viability after treatment with 1, 2 and
4mM doses of 4-MU was assessed in EECs and ESCs using flow cytometry
and cell titer glow assays. EEC and ESCmRNA expression of HAS 2, HAS 3,
CD44, RHAMM and HYAL2 were quantified by RT-PCR with and without
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4-MU (2mM). An established in-vitro assay was used to assess EEC and ESC
attachment of 4-MU treated and untreated cells to PMCs. Results were
analyzed with paired t-tests.

RESULTS: 4-MU slightly decreased cell viability at 2mM and 4mMdoses
in EECs (10% and 40% respectively). The addition of 4-MU decreased
mRNA expression of HAS 2 (p<0.001), HAS 3( p¼0.03), CD44
(p<0.001) and RHAMM (p<0.001) in EECs and ESCs compared to control.
There was no difference in HYAL2 in EECs and ESCs compared to control.
EECs and ESCs attachment to PMCs significantly decreased (61% v 44%,
p< 0.001, n¼3; 67% vs 21%, p< 0.001, n¼3; respectively) with addition
of 4-MU(2mM) .

CONCLUSIONS: 4-MU decreased attachment of EECs and ESCs to
PMCs. This effect on the HA system appears to be mediated by a decrease
in HAS2, HAS 3, CD44 and RHAMM.

References:
1. Dechaud H, et al. Methothelial cell-associated hyaluronic acid pro-

motes adhesion of endometrial cells to mesothelium. Fertil Steril
2011 Nov; 76(5): 1012-8.

2. Olivares CN, et al. Inhibition of Hylauronic Acid Synthesis Suppresses
Angiogenesis in Develo[ing Endometriotic Lesions. PLoS ONE 11(3):
e0152302.

Supported by: American Society for Reproductive Medicine (JK)KL2
TR001118 (JK)Endometriosis Foundation of America (JK)
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THE EFFECT OF TIME INTERVAL BETWEEN HYS-
TEROSCOPY AND FROZEN-THAWED EMBRO
TRANSFER ON PREGNANCY OUTCOME. X. Zhu
Y. Fu. Shanghai 9th People’s Hospital, Shanghai, China.

OBJECTIVE: The uterine environment plays a major role in conception,
recently, hysteroscopy was widely used to remove the uterine anomalies in
patients undergoing in vitro fertilization (IVF) in combination with frozen-
thawed embryo transfer (FET). However, uterine anomalies could reform
in a short time, which has a negative impact on the pregnancy. A possible
way to eschew such issue is to implement FET as soon as possible. Thus,
we sought to investigate the impact of performing frozen-thawed embryo
transfer (FET) in the same menstrual cycle after hysteroscopy on reproduc-
tive outcomes compared with embryo transfer in the following menses.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: Women less than 35 years old undergo-

ing their first FET cycles after hysteroscopic polypectomy or adhesiolysis
were recruited from June 2014 to July 2015. Patients were divided into
two groups based on the time interval between hysteroscopy and FET.
FET was implemented in the same menstrual cycle after hysteroscopy in
the study group(n¼272), in comparision, FET of the control group was per-
formed in the following menses(n¼251). Demographics and pregnancy out-
comes after FET were compared.

RESULTS: There were no differences in the clinical pregnancy rate
(55.15% vs. 53.78%), implantation rate (39.32% vs. 37.2%), spontaneous
miscarriage rate (10% vs. 8.89%), or live birth rate (45.96% vs. 45.02%)
when comparing the two groups. The birth weight and gestation week of
the single newborns and the twin newborns were also comparable between
the two groups. Binary logistic regression identified maternal age had nega-
tive impacts on the live birth rate, while no associations were found between
live birth rate and infertility duration, BMI, the time interval between hyster-
oscopy and FET, endometrial thickness, the number of transferred embryos.

CONCLUSIONS: To date, the data do not indicate any negative effects of
performing FETafter hysteroscopy in the samemenstrual cycle on pregnancy
outcomes.This approach may be especially beneficial for patients who ur-
gently require embryo transfer due to physical or psychological reasons
and those who endured reformation of adhesions or polyps in a short time.
Further blinded randomized controlled trials should be performed to confirm
the feasibility of this method, the suitable population, the optimal interval
and the long-term safety of the pregnancy and labor.

Supported by: National Natural Science Foundation of China (grant num-
ber : 81601344).
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ENDOMETRIAL PREPARATION FOR FET: DOES THE
DURATION OF ESTRADIOL SUPPLEMENTATION
MATTER? L. Sekhon,a J. Feuerstein,b T. G. Nazem,c

J. A. Lee,c T. Mukherjee,c B. Sandler,d L. Grunfeld,c

A. B. Copperman.e aReproductive Medicine Associates New York, New
York, NY; bTouro College of Osteopathic Medicine, New City, NY; cRepro-
ductive Medicine Associates of New York, New York, NY; dReproductive
Medicine Associates of New York, New York City, NY; eObstetrics and Gy-
necology, RMANY-Mount Sinai, New York, NY.

OBJECTIVE: Sequential administration of estrogen (E2) and progester-
one (P4) allows precise manipulation of endometrial growth during a frozen
embryo transfer (FET) cycle. Prior studies on FET endometrial preparation
regimens are confounded by not controlling for embryo quality or count at
transfer. The limits of flexibility with which FETs can be scheduled remains
unknown. This study evaluated whether the duration of estradiol supplemen-
tation prior to FET impacts outcome.
DESIGN: Retrospective study
MATERIALS ANDMETHODS: The study included patients who under-

went single, euploid FET from 2012 to 2017. Oral E2 is administered (2mg
twice per day, for 4 days; and thereafter, three times daily). Weekly ultra-
sounds are done until a FET is scheduled (endometrium reaches a thickness
ofR7mm). P4 supplementation is initiated 5 days prior, and serum E2 levels
are measured the day prior to FET. Student’s t-test and multivariate binary
logistic regression was used.
RESULTS: A total of 1787 patients underwent single, euploid FET cycles

resulting in 60.8% implantation (n¼1087). E2 administration ranged from
10-36 days (mean: 17.7 � 3.2). There was no difference in the duration of
estradiol administration (17.6 +/- 3.0 (11-36 days) vs. 17.8 +/- 3.4 (10-33
days), p¼0.4) or serum E2 (338.9 � 225.6 vs. 362.3 � 273.8. p¼0.07) ac-
cording to whether implantation occurred. Controlling for age, BMI, endo-
metrial thickness and embryo biopsy day, the duration of E2 exposure and
serum E2 level achieved prior to FET did not impact the odds of implantation
(OR 0.99 [95%CI 0.96-1.03], p¼0.7), ongoing pregnancy (OR 0.99 [95%CI
0.96-1.02], p¼0.3) or early pregnancy loss (EPL) (OR 1.02 [95% CI 0.98-
1.06], p¼0.3). There was a positive correlation between days of E2 adminis-
tration and serum E2 the day before FET (r¼0.06, p¼0.01). With increasing
serum E2, there was a non-significant trend toward reduced odds of implan-
tation (AUC 0.58, p¼0.05) and ongoing pregnancy (AUC 0.59, p¼0.09) and
increased EPL (AUC 0.59, p¼0.08).
CONCLUSIONS: Implantation potential was sustained regardless of the

length of E2 supplementation prior to FET. The endometrium responds uni-
formly to a variety of durations, delivery systems, and dosages of E2 treat-
ment, while maintaining receptivity. There was a trend toward
supraphysiologic serum E2 levels exerting a negative impact on clinical
outcome, though prolonged supplementation of up to 36 days prior to FET
was not deleterious. The follicular phase is compliant and not limited to a
specific duration of E2 supplementation. These findings confirm that FET
can be flexibly scheduled to allow coordination of clinical care (ie. delay em-
bryo transfer until PGT results are available) without compromising clinical
outcome.
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RECURRENCE POTENTIAL OF BENIGN MULTIPLE
AND SINGLE ENDOMETRIAL POLYPS IN PREMENO-
PAUSAL WOMEN—A PROSPECTIVE COHORT
STUDY. F. Gu, W. Zhu, L. Guo, C. Zhou. Center for Repro-
ductive Medicine, First Affiliated Hospital, Sun Yat-sen University, Guangz-
hou, China.

OBJECTIVE: Endometrial polyp(EP) is one of the most common intra-
uterine lesions which interfere with embryo implantation. It can be removed
easily under hysteroscopic guidance, but its high recurrence rate is a real
concern for patients planning to conceive. However, factors influencing the
postoperative EP recurrence rate have limited data and whether polyp num-
ber is associated with increased risk of recurrence is controversial. The study
aims to compare the recurrence rates of premenopausal patients with multi-
ple and single EP and to identify prognostic factors for their recurrence po-
tential.
DESIGN: Prospective cohort study
MATERIALS AND METHODS: Premenopausal women who underwent

hysteroscopic endometrial polypectomy in the First Affiliated Hospital of
Sun Yat-sen University without subsequent hormone therapy were recruited
from January 2015 to January 2016. All of them were awaiting a future preg-
nancy. They were divided into two groups based on the polyp numbers found
during the hysteroscopic examination. Patients with over 6 polyps were
enrolled as multiple EP group while those with single polyp were recruited
as single EP group. All EPs were completely removed and the diagnosis
were confirmed by histology. Patients’ main demographic and clinical
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characgteristics were recorded and they were then followed to check for
polyp recurrence by transvaginal ultrasound scan 3 months,6 months,9
months and 12 months after the operation.

RESULTS: One hundred and one cases for multiple EP group and 81 sin-
gle EP cases were enrolled. Patients’ ages were lower in the multiple group
than in the single group(34.4�5.7 versus 36.75�6.4,P<0.05). Other baseline
parameters were all comparable between two groups. After one year of
follow up, 46% (95%CI, 34% -57% )of patients from multiple EP group
had polyp recurrence, while only 13%(95%CI, 5%-22%) of patients recur
in the single EP group, P<0.05. Furthermore ,the polyp recurrence rates
from multiple EP group were also significantly higher than single EP group
in each follow-up time intervals with 9.8% vs.1.3% after 3 months, 20% vs.
4.1% after 6 months and 33.1%vs.11.5% after 9 months.COX regression
analysis revealed that multiple polyps (HR3.5, 95%CI 1.4-8.5, P<0.01),
endometriosis (HR2.4,95%CI 1.1-5.4, P<0.05) and history of polypectomy
(HR2.2,95%CI 1.0-4.6, P<0.05) were significantly predictors for polyp
recurrence after polypectomy, while patients’ age, BMI, gravida, parity,
polycystic ovary syndrome and leiomyoma were not associated with polyp
recurrence.

CONCLUSIONS: Multiple polyps, endometriosis and history of EPs were
associated with a greater potential of polyp recurrence after hysteroscopic
polypectomy. Patients with excessive growth of multiple EPs were much
more vulnerable to polyp recurrence than those with single polyp, indicating
that these two different types of polyps may possibly arise by a different eti-
ology and pathogenesis.
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IS THE ENDOMETRIUM THE KEY TO REALIZING
THE TRUE BENEFITS OF PREIMPLANTATION
GENETICALLY SCREENED (PGS) EMBRYOS IN
FROZEN EMBRYO TRANSFER (FET) CYCLES?
J. B. Russell,a M. Gibbs,b S. Pritchard,b A. Williams,b N. Weaver.b aDir-
ector, Delaware Institute for Reproductive Medicine, PA, Newark, DE; bDe-
laware Institute for Reproductive Medicine, PA, Newark, DE.

OBJECTIVE: The objective of this study was to assess the endometrial bi-
opsy (EB) findings with the transfer of a single euploid embryo with the
ongoing pregnancy rate.

DESIGN: Retrospective cohort study
MATERIALS AND METHODS: Patients who had PGS on day 5 or

day 6 followed by vitrification and then had a subsequent single embryo
transfer in an FET hormonal replacement (HR) cycle were included in
the study. FET cycles consisted of hormone replacement (HR) with 8
mg of estradiol and 100mg of progesterone (P) IM with 400mg suppos-
itories BID or 8% P gel. The patients were categorized into 2 Groups.
Group 1: patients who went straight into a FET cycle without an (EB)
or a Mock cycle (MC). Group 2: patients who had a MC with an in
phase EB prior to their FET cycle. Group 1 patients who failed to
implant during their first cycle had a MC on the same HR protocol
following their failed FET cycle. Mock cycles were repeated on all
out of phase biopsies on both groups until they reported as in phase
before an embryo transfer was scheduled. All biopsies for the MC
were done after 9 days of P supplementation and considered out of
phase if EB > 2 days ahead or behind cycle day 24 or dyssynchronous.
Hormonal adjustments were made until the EB was reported as in
phase.

RESULTS: One hundred fifty three patients underwent PGS with
freeze all blastocysts followed with a single embryo FET cycle. One
hundred eighteen patients had a transfer without an assessment of the
endometrium (Group 1) prior to transfer. An ongoing pregnancy
occurred in sixty five or 55%. Mock cycles were performed on the 36
patients with negative hCG tests in Group 1 with 14 or 38.8% having
a biopsy reported as out of phase. Sixteen out of 22 or 84% patients
in Group 1 conceived with an ongoing pregnancy on their subsequent
FET cycle after their EB was in phase. Sixty one patients had a MC
with an in phase EB (Group 2) prior to their FET cycle. Fifty five out
of the 61 patients or 90% (p < 0.05) conceived with an ongoing preg-
nancy. Twenty seven out of the 61 patients or 44% initially had an out
of phase biopsy before transfer.

CONCLUSIONS: The ability for any embryo to implant requires an in
phase endometrium synchronized with the developmental stage of the em-
bryo. As PGS improves our selection process evaluating the endometrium
of failed HR FET cycles or prior to transfer may lead to improved pregnancy
rates maximizing the benefits of PGS.
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ENDOMETRIAL GENE EXPRESSION IN PATIENTS
WITH RECURRENT IMPLANTATION FAILURE.
I. Demiral,a,b E. Bastu,b T. Gunel,c U. Sezerman,d

E. Gumusoglu,c E. Ulgen,d M. K. Hosseini,c F. Buyru,e

J. Yeh.a aDepartment of Obstetrics and Gynecology, Massachusetts General
Hospital/Harvard Medical School, Boston, MA; bDepartment of Obstetrics
and Gynecology, Istanbul University School of Medicine, Istanbul, Turkey;
cIstanbul University Faculty of Science, Istanbul, Turkey; dDepartment of
Biostatistics and Medical Informatics, Acibadem University School of Med-
icine, Istanbul, Turkey; eIstanbul University School of Medicine, Istanbul,
Turkey.

OBJECTIVE: To assess endometrial gene expressions of patients with re-
ccurent implantation failure (RIF) and discover which genes may be involved
in implantation failure.
DESIGN: prospective cohort study.
MATERIALSANDMETHODS: 24 patients with RIF from IVF clinic and

21 fertile control patients from the gynecology clinic of Istanbul University
School of Medicine had endometrial biopsies with pipette during thewindow
of implantation (day 19-23). mRNA fractions were extracted. Microarray
analysis was performed with Agilent/Sureprint G3 Human GE2 8x60K.
Data was analyzed with R package Limma. Differentially-expressed probes
that met the criteria: 1% log2(fold change) and their adjusted p value% .05
were considered significant. Pathway enrichment analysis was conducted us-
ing PANOGA.
RESULTS: 699 differentially-expressed probes corresponding to 607

differentially-expressed genes (DEGs) were identified. The 10 most DEGs
(5 up- and 5 down-regulated) out of 607 DEGs are represented in Table 1.
From 607 DEGs, 40 functional pathways were found enriched via PANOGA.
As some were related, we clustered the enriched pathways. 17 biologically
relevant pathways were determined as representative pathways. Then, we
ranked pathways according to their ability to discriminate patients with
RIF from controls.The three most highly ranked pathways were Adherens
junction, Shigellosis and Cell cycle pathways. They were 2 genes in common
in the Adherens Junction and Shigellosis pathways: ACTB andWASF1, both
of which were up-regulated in patients with RIF.
CONCLUSIONS: Using endometrial microarray gene expression to study

RIF patients, we demonstrated 607 differentially-expressed genes, involved
in 40 functional pathways. The top 25 DEGs show 16 DEGs that were up-
regulated and 9 down-regulated in RIF patients compared to control. Two
genes, ACTB and WASF1, both up-regulated in patients with RIF, could
be consistently used to discriminate RIF patients from control fertile patients.
Supported by: Scientific Research Projects Coordination Unit Istanbul

University Award 31116
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EFFECT OF MIFEPRISTONE ON THE TRANSCRIP-
TOMIC SIGNATURE OF ENDOMETRIAL RECE-
PTIVITY. L. Parameswaran Grace,a M. Ruiz-Alonso,b

N. Boggavarapu,a R. Navarro,b C. V. Grothusen,a J. Miravet-
Valenciano,b K. Gemzell-Danielsson,a C. Simon.c aWomen’s and Children’s
health, Karolinska Institutet, Stockholm, Sweden; bIgenomix, Valencia, Spain;
cObs/GynDept., ValenciaUniversity/INCLIVA; Igenomix;Ob/GynDept., Stan-
ford University; Ob/Gyn Dept., Baylor College of Medicine, Valencia, Spain.

OBJECTIVE: Progesterone receptor modulators (PRM) are known to alter
endometrial receptivity. Mifepristone, a well known PRMs, impairs endome-
trial receptivity at a dose of 200 mg immediately after ovulation (1). We
aimed to study the effect of mifepristone on endometrial receptivity targeting
the expression of genes that composed the signature of endometrial recep-
tivity in the endometrial receptivity analysis (ERA) test.
DESIGN: We analyzed the transcriptomic signature of endometrial bi-

opsies obtained in natural cycle during the window of implantation from 7
women treated with mifepristone (T) and 11 women with proven fertility
and without treatment (C). Gene expression data from T samples were
compared to proliferative reference transcriptomic signature (P).
MATERIALS AND METHODS: Endometrial biopsies were obtained at

LH+7 in natural cycle. For mifepristone treatment, it was administered 200
mg starting at LH+2. RNAwas extracted by Quick-RNA microprep (Zymo
Research) as per the manufacturer’s protocol. All the samples were DNAse
treated, and cDNA was obtained by retrotranscription and analysed by
customized assay on IonTorrent Next Generation Sequencing, for 236
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ERA genes in an Ion S5 system. The samples were classified using the ERA
computational predictor. EdgeR packagewas used to perform the differential
expression analysis among the three groups of samples (C, T and P).

RESULTS: Endometrial samples from T and C groups were analysed in
the same batch, and results compared. Six out of 7 samples from T group
showed expression profile of proliferative phase showing no effect of proges-
terone, and the remaining one had the expression profile of early pre-recep-
tive. All the endometrium from the C group had a profile clinically similar for
LH+7: 63% Receptive (including early and late receptive) and 37% Pre-
receptive. There were found 133 genes differentially expressed
(FDR<0.05) between these two groups (T and C), allegedly due to different
endometrial stages. When comparing endometrial samples taken in prolifer-
ative stage versus proliferative samples due to mifepristone treatment, there
were 95 genes differentially expressed.

CONCLUSIONS: Our results demonstrate at the molecular level the pro-
gesterone inhibition action of the mifepristone, showing proliferative profiles
in 6 out of 7 secretory treated endometrium. Differences at gene expression
level between proliferative reference signature and T samples, suggests that
the antagonist effect at the glucocorticoid receptor of mifepristone might
contribute to it.

Reference:
1. Gemzell-Danielsson K, Svalander P, Swahn ML, et al. Effects of a sin-

gle post-ovulatory dose of RU486 on endometrial maturation in the im-
plantation phase. Hum Reprod. 1994 Dec;9(12):2398-404.

Supported by: Igenomix
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THE ROLE OF ENDOMETRIAL AND UTERINE
VASCULAR STATUS MEASUREMENT IN PREDIC-
TINGPREGNANCY OUTCOME IN FROZEN THAWED
EMBRYO TRANSFER CYCLES. K. Lee,a M. Jo,b

B. Park,a G. Ko.a aObstetrics and Gynecology, Pusan National University
Hospital, Busan, Korea, Republic of; bOBGY, Pusan National Univiersity,
Busan Metropolitan City, Korea, Republic of.

OBJECTIVE: This study was conducted to investigate the usefulness of
the endometrial volume and vascular indicies in endometrial region as an
effective predictor for pregnancy outcome in frozen-thawed embryo transfer
(FET).

DESIGN: Retrospective Cross sectional study
MATERIALS AND METHODS: We evaluated 131 embryo transfer cy-

cles with 73 infertile women. After controlled ovarian stimulation, all em-
bryos were cultured to blastocyst stage and the blastocysts with good
quality were vitrified for elective FET. On the day of FET, endometrial thick-
ness (EMT), endometrial volume, pulsatility index (PI) and resistance index
(RI) of uterine artery (UA) and endometrial-subendometrial vessels with
zonal discrimination were checked from each woman by transvaginal ultra-
sonography. These variables were compared between pregnant and non-preg-
nant cycles.

RESULTS: The endometrial volume was significantly higher in pregnant
group (2.32�0.86, 1.96�0.62mL, P¼0.007). Also, PI of endometrial-suben-
dometrial vessels (ESV) was significantly higher in pregnant cycle
(2.58�1.32 and 2.05�1.08, P¼0.016). The other variables were not different
between two groups.

CONCLUSIONS: This study suggest that endometrial volume and the
vascular indices measured in endometrial region are a useful predictor for
pregnancy outcome.
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DECAY ACCELERATING FACTOR IS SPATIOTEMPO-
RALLY REGULATED BY OVARIAN STEROID HOR-
MONES WITH THEIR NUCLEAR RECEPTORS IN
THE MOUSE UTERUS. J. Kim,a M. Lee,a M. Koong,b

I. Kang,a H. Song,a T. K. Yoon.c aCHA University, Seoul, Korea, Republic
of; bCHAUniversity School of Medicine, Seoul, Korea, Republic of; cFertil-
ity Center, Seoul, Korea, Republic of.

OBJECTIVE: Decay accelerating factor (DAF, CD55) is a complement
regulatory protein that protects the host cells during the innate immune
response. The role of DAF in reproduction has been postulated by its upregu-
lation in the fetoplacental trophoblast which protects the fetus from maternal
complement injury. We previously found that DAF expression was down-
regulated in the endometrium of patients with repeated implantation failure.

Thus, we examined whether DAF expression is influenced by steroid hor-
mones in the mouse uterus.
DESIGN: We investigated regulatory mechanisms of DAF expression by

ovarian steroid hormones in adult female mice.
MATERIALS AND METHODS: Vaginal smear assay was performed to

determine the phase of the estrus cycle. Mice were ovariectomized (OVX)
and treated with 17ß-estradiol (E2, 200 ng/mouse) and/or progesterone (P4,
2 mg/mouse) for various time points. OVX mice were pretreated with E2

and P4 receptor antagonists (ICI 182,780 and RU486) 30 min prior to E2

and P4 injection respectively to examine whether E2 and P4 work through
their nuclear receptors for DAF expression in mouse uterus. To investigate
endometrial expression of DAF during early pregnancy, pregnant mice
were sacrificed. Uteri were collected for RT-PCR, real-time RT-PCR and/
or immunofluorescence staining (IFS) to understand spatiotemporal regula-
tion of DAF by steroid hormones in mouse uterus.
RESULTS: The DAF mRNAwas detected in all stages of estrous cycle

with the highest expression at the estrus stage. IFS demonstrated DAF
localization in the apical region of luminal and glandular epithelium
in the uterus. RT-PCR and realtime RT-PCR in uteri at several time
points after E2 treatment revealed that E2 significantly induced DAF
expression in a time-dependent manner. Pretreatment of ICI 182,780
effectively inhibited E2-dependent induction of DAF in the uterus.
While P4 itself does not have any significant effect on DAF expression,
it negatively modulated E2-induced DAF expression and RU486 pre-
treatment effectively interfered with the inhibitory action of P4 in the
mouse uterus. During early pregnancy, expression pattern of DAF was
higher on days 1 and 2 of pregnancy, but significantly decreased from
day 3. Its expression was not influenced by the presence of implanting
blastocyst on day 5.
CONCLUSIONS: Our results show that E2 and P4 differentially regulate

expression of DAF in mouse uterus suggesting its function for dynamic uter-
ine remodeling during estrous cycle and early pregnancy.
Reference:
1. Choi Y, KimHR, Lim EJ, et al. Integrative analyses of uterinetranscrip-

tome and MicroRNAome reveal compromised LIF-STAT3 signaling
and progesterone response in the endometrium of patients with recur-
rent/repeated Implantation Failure (RIF). PLoS One
2016;11:e0157696.

Supported by: This work was supported in part by grants from the NRF
grant funded by the Korea government (MEST) (NRF-2015R1A2A
2A01006714 and 2016).
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DOES ENDOMETRIAL MECHANICAL STIMULATION
(SCRATCH TEST) IMPROVE PREGNANCY RATES IN
INVITROFERTILIZATIONCYCLES?ADOUBLEBLIND
RANDOMIZED CONTROLLED TRIAL. M. Schulte,a

D. E. Broughton,a A. Eskew,a C. E. Boots,b V. Ratts,a S. Keller,a

K. Omurtag,a E. Jungheim,a R. Odem,a K.M. Cipolla.a aWashingtonUniversity
in St Louis, St Louis, MO; bObstetrics & Gynecology, Northwestern University,
Chicago, IL.

OBJECTIVE: Previous studies on the benefit of mechanical endometrial
stimulation prior to embryo transfer on clinical pregnancy and live birth rates
are conflicting. Given this, we designed a double-blind randomized
controlled trial to determine if endometrial mechanical stimulation in the
form of an endometrial biopsy performed in the luteal phase of the cycle prior
to embryo transfer increases the odds of clinical pregnancy.
DESIGN: Double-Blind Randomized Controlled Trial
MATERIALS AND METHODS: Prior to the start of the study, the pro-

tocol and consent forms were approved by Washington University in St
Louis’s IRB. Women undergoing embryo transfer (fresh or frozen) be-
tween 2013 and 2017 at Washington University in St Louis, with a normal
uterine cavity were included. Exclusion criteria were: third party repro-
duction cycles and women undergoing poor responder stimulation proto-
cols. Patients were enrolled at the time of intervention (endometrial
biopsy or sham endometrial biopsy) in this prospective, randomized, dou-
ble-blinded study. Statistical analyses were performed using chi-square
analysis in SPSS.
RESULTS: Baseline characteristics between patients enrolled in the two

study arms were not different. No significant difference in clinical pregnancy
rate was seen between womenwho received the intervention (endometrial bi-
opsy) and those who did not (67% vs. 75%, p¼0.46; OR 0.69, CI: 0.26-1.83).
CONCLUSIONS: Endometrial mechanical stimulation in the luteal phase

prior to embryo transfer does not improve the odds of clinical pregnancy.
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PREOVULATORY SERUM FROM IVF PROTOCOLS
ALTERS EARLY DECIDUALIZATION IN ENDOME-
TRIAL STROMAL CELLS. L. Chen,a J. Wu,b

P. Keller,b P. Jimenez,c O. Bukulmez,d A. Word.e aOB/
GYN, UTSW, Dallas, TX; bUT Southwestern, Dallas, TX; cUT Southwestern
Medical Center, Dallas, TX; dOB/GYN, UT Southwestern Medical Center,
Dallas, TX; eObGyn, University of Texas SouthwesternMedical Center, Dal-
las, TX.

OBJECTIVE: Although fertilization rates have increased with modern-
day IVF, implantation rates have not improved to the same extent. It is
believed that high estradiol (E2) levels are detrimental to endometrial recep-
tivity. Here, we tested the hypothesis that serum from women undergoing
minimal stimulation (mini-stim) and traditional gonadotropin protocols al-
ters early differentiation of human endometrial stromal cells (HESCs) during
decidualization.

DESIGN: HESCs from women in the proliferative phase were used
in vitro to test the effect of preovulatory serum on endometrial differ-
entiation.

MATERIALS AND METHODS: HESCs were treated with preovulatory
serum (1 d prior to hCG) from patients undergoing natural cycle, mini-
stim, or traditional IVF (15% v/v) x 24 h with or without decidualization
(MPA + cAMP). Charcoal-stripped fetal bovine serum (FBS, 15%) � E2
(0.3, 2.7, or 4.5 ng/ml) or E2 + clomiphene citrate (6 ng/ml) served as con-
trols. RNAwas extracted and analyzed with qPCR.

RESULTS: FKBP-4 and -5 (progesterone receptor chaperones and
markers of early secretory endometrium) increased significantly during
decidualization with 15% FBS (from 0.6 � 0.13 to 1.0 � 0.14 RU/
GAPDH for FKBP-4; from 0.14 � 0.04 to 1.0 � 0.12, FKBP-5). Serum
(15% v/v) from natural cycle IVF not only increased baseline levels of
FKBP-4 from 0.6 to 2.03 � 0.4, but also amplified early decidual re-
sponses from 1.0 � 0.1 to 2.67 � 0.15 RU/GAPDH, P < 0.05. Likewise,
natural cycle serum increased baseline expression of FKBP-5 (from 0.14
� 0.04 to 0.90 � 0.13 RU/GAPDH) especially after decidualization (to
2.9 � 0.09, P < 0.01). The effect of serum from mini-stim or traditional
IVF was more dramatic than that of natural cycle. For example, decid-
ualized FKBP-4 was amplified from 1 � 0.1 (FBS) to 3.8 � 0.08 for
mini-stim and to 4.4 � 0.3 for traditional IVF. Effects of E2 (0.3 -
4.5 ng/ml) were modest relative to preovulatory serum with only 60-
80% increases in FKBP-4 and -5. Further, clomiphene citrate (6 ng/
ml) did not alter these effects. Surprisingly, aquaporin 3 (AQP3, also up-
regulated in early secretory endometrium) was not induced within 24 h
of decidualization with FBS. Expression of AQP3, however, was
increased significantly with natural cycle serum from 1.0 � 0.15 to
2.3 � 0.33; to 2.4 � 0.08 for mini-stim; and to 4.1 � 0.8 for traditional
IVF.

CONCLUSIONS:Markers of early secretory endometrium are upregu-
lated in HESCs decidualized for 24 hours. The magnitude of this change
in endometrial differentiation is increased with pre-ovulatory serum
from mini-stim and traditional IVF relative to natural cycle and indepen-
dent of E2 or clomiphene citrate. The results suggest that accelerated
endometrial development during IVF is more complex than just high

E2 levels and may involve other circulating factors such as progesterone
or gonadotropins.
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MODE OF PROGESTERONE ADMINISTRATION
IN EUPLOID, SINGLE EMBRYO TRANSFER
CYCLES: IS THEREAHETEROGENEITYOFPATIENT
RESPONSE? T. G. Nazem,a L. Sekhon,a C. A. Hernandez-
Nieto,b J. A. Lee,a D. Gounko,a B. Sandler,c A. B. Copperman.d aRepro-
ductive Medicine Associates of New York, New York, NY; bReproductive
Endocrinology and Infertility, RMA of NY, New York, NY; cReproductive
Medicine Associates of New York, New York City, NY; dObstetrics and Gy-
necology, RMANY-Mount Sinai, New York, NY.

OBJECTIVE: Progesterone (P4) is integral in endometrial luteinization
prior to embryo transfer (ET) and almost universally used, but the mode of
administration varies. This study aimed to understand variables that predict
outcomes in cycles using intramuscular (IM) P4 or combined oral and
vaginal P4 (PO/PV) supplementation.
DESIGN: Retrospective
MATERIALS AND METHODS: Patients who underwent autologous

IVF cycles and single, euploid FET from 2012-2017 were included.
Trophectoderm biopsy and pre-implantation genetic testing (PGT)
was performed on all embryos. Natural endometrial preparation cycles
were excluded. All patients were started on 50mg IM P4 or 100mg
Endometrin and 200mg Prometrium combined. Patient age, BMI,
gravidity, endometrial (EM) thickness and pattern, day of FET, and
P4 levels (prior to FET, 2 days following FET (Day+9) and 9 days af-
ter FET (Day+16)) were recorded. Data was analyzed using chi
square, fisher’s exact test, student’s t-test and multivariate logistic
regression.
RESULTS: A total of 1753 single, euploid FETs were performed in

which patients used an IM (n¼1220) or PO/PV (n¼533) regimen. BMI,
gravidity and day of ET were similar between groups. Patients in the IM
group were younger (36.4 vs 36.8, p¼ .03), had lower P4 levels prior to
transfer (21.9 � 13.3 vs 31.1 � 24.1, p< .01) and more often had an early
secretory EM at transfer than the PO/PV group. Bivariate analysis revealed
a higher implantation rate and ongoing pregnancy (OP) rate and lower clin-
ical pregnancy loss (CPL) rate among patients on IM progesterone [Table
1]. After adjusting for confounders, the IM group had 1.3 times greater
odds of OP (95% CI 1.1-1.6) and 40% lower likelihood of CPL (OR 0.6,
95% CI 0.4-0.8).

CONCLUSIONS: Analysis of single euploid FET cycles provides an
opportunity to contribute to the debate about the ideal mode of P4 supple-
mentation. This study demonstrates heterogeneity in patient response to
P4 regimens and suggests there might be a subset of patients who have
improved outcomes with IM compared to PO/PV supplementation. In
an era of personalized medicine, providers must also consider patient
satisfaction, compliance and response to prescribed regimens. Further
research is needed to determine whether progesterone receptor polymor-
phisms differentially impact endometrial luteinization or the likelihood of
implantation.

Table 1Patient Demographics and Cycle Characteristics based on Method of Progesterone Use

IM Progesterone (N¼1223) PO/PV Progesterone (N¼535) P Value

Age (y) 36.4 � 3.84 36.8 � 3.77 0.03
BMI (kg/m2) 23.4 � 4.13 23.3 � 4.10 NS
Gravidity 1.23 � 1.48 1.31 � 1.46 NS
Endometrial Thickness at Transfer (mm) 9.63 � 2.01 9.10 � 1.72 <0.001
Early Secretory Endometrium at time of

transfer
12.8% (156/1223) 9.3% (50/535) 0.04

Day 5 ET 66.1% (808/1223) 65.0% (348/535) NS
P4 prior to transfer (+5/+6) (ng/mL) 21.9 � 13.3 31.1 � 24.1 <0.001
P4 +16 (ng/mL) 25.9 � 8.70 27.4 � 18.1 NS
Implantation Rate 770/1223¼ 63.0% 314/535¼58.7% <0.001
Ongoing Pregnancy Rate 676/1223¼55.3% 253/535¼47.3% 0.002
Clinical Pregnancy Loss Rate 94/1223¼7.7% 61/535¼11.4% 0.01
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DOES A POST-SURGE DROP IN ESTRADIOL ULTI-
MATELY AFFECT EMBRYO IMPLANTATION IN
FREEZE-ALL CYCLES? T. G. Nazem,a L. Sekhon,b

J. A. Lee,c D. Gounko,c T. Mukherjee,c A. B. Copperman.d
aRMA of New York, New York, NY; bReproductive Medicine Associates
New York, New York, NY; cReproductive Medicine Associates
of New York, New York, NY; dObstetrics and Gynecology,
RMANY-Mount Sinai, New York, NY.

OBJECTIVE: Fresh IVF cycle studies show that a post-trigger fall in estra-
diol (E2) may be associated with lower pregnancy rates. It is not clear
whether the deleterious effect is related to increased incidence of this phe-
nomenon in patients with diminished ovarian reserve, to specific defects in
the oocyte/follicular apparatus, or to an endometrial effect. This study sought
to evaluate whether a significant post-surge fall in E2 is associated with
diminished implantation following oocyte fertilization, biopsy vitrification
and rewarming of the embryo.

DESIGN: Retrospective study.
MATERIALSANDMETHODS: This study includes patients undergoing

fresh IVF cycles with PGT who experienced a drop in E2 on the day after
surge (Day+1) and had a subsequent single, euploid FET from 2012-
2017. Patients were grouped by percentage decrease in E2 on
Day+1(<5%, 5-10%, >10%). A secondary analysis included degree of
luteinization based on percentage rise in progesterone (P4) on Day+1
(<80% orR80%). Implantation was confirmed by presence of an intrauter-
ine gestational sac on ultrasound. Ongoing pregnancy rate (OPR) and early
pregnancy loss rate (EPL) were determined. Data was analyzed with a stu-
dent’s t-test and chi-squared. A binary logistic regression and ROC curve
were used to calculate youden’s index to determine the degree of P4 rise
signifying luteinization.

RESULTS: A total of 788 fresh IVF cycles and 366 single, euploid FET
cycles with a decrease in E2 on Day+1 were performed. Patients with an
E2 drop had a lower blastulation rate (5.21 � 4.2 vs. 5.86 � 4.9, p< .01)
and fewer euploid embryos (1.95 � 2.3 vs. 2.38 � 2.7, p< .01) than those
who did not. In patients undergoing FET, no difference in patient age,
BMI, ovarian reserve outcome, peak E2, number of oocytes retrieved or num-
ber of embryos ongoing on Day 1 was observed regardless of level of E2
decline. Patients with the greatest decrease in E2 required a higher dose of
gonadotropins (GND) during stimulation(>10% E2 drop 4221 � 1339 vs
5-10% 3693 � 1324 vs. <5% 3911 � 1453, p¼0.01). Implantation rate,
OPR and EPL did not differ among groups even after comparing degree of
luteinization [Table 1].

CONCLUSIONS: While cycles notable for a post-surge fall in E2 were
less likely to produce an embryo suitable for FET, if a euploid embryo
was identified, pregnancy outcome was not affected. These results sepa-
rate out the stimulation from the transfer processes, and conclude that a
post-surge fall in E2 should not be used as an indicator for cycle cancel-
lation.
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CLUSTERING MAY PLAY AN IMPORTANT ROLE IN
IMPROVING ENDOMETRIAL RECEPTIVITY WITH
LOCAL INJURY OF ENDOMETRIUM IN UNEX-
PLAINED RECURRENT IMPLANTATION FAILURE
PATIENTS. Q. Mai, K. Huang, Y. Luo. The Reproductive Medicine
Centre of the First Affiliated Hospital of Sun Yat-sen University, Guangzhou,
China.

OBJECTIVE: Our study is aimed at exploring whether and how endome-
trial scratch improves its receptivity when applied on recurrent implantation
failure (RIF) patient without explicit causes.
DESIGN: This is a patient self-contrast study.
MATERIALS AND METHODS: Endometrium scratch are performed on

RIF patients (n¼30) on day 5 of menstrual cycle by a biopsy catheter. Endo-
metrium sample are taken on the fifth day after ovulation from both RIF and
normal patients (n¼15). Relative expression of 8 gene symbols related to
endometrial receptivity and 14 endometrial wound responding genes were
determined by real time RT-PCR, the analysis was run on the 2-DDCT
form. Data are reported as mean � SEM. Statistical analysis was performed
with paired t-test and student’s t-test. The level of significance was assigned
at p<0.05.
RESULTS: After the scratch we proceeded the thawed-embryo transplan-

tation for 27 patients following the standard protocol of NC-TET and
analyzed the pregnancy outcome. Before the study began these patients
had transplanted 173 embryos (65 good-quality embryos, ratio: 37.57%) in
73 transplant cycles, the average embryo count per cycle is 2.37. After the
scratch, we transplanted 42 embryos (19 good-quality embryos, ratio:
45.24%), that is 1.56 embryos per cycle. With 15 cases of clinical pregnancy
(clinical pregnancy rate: 55.56%), it may indicate the effect of endometrial
scratch on cryptogenic RIF patient is quite positive.

RT-PCR data showed no significant changes on the expression levels of
most detected genes except for CXCL13 (p¼0.044), MUC1 p¼0.048) and
CLU (p¼0.042) after the scratch, and CLU is the most obviously regulated
gene (fold change: 2.19) after the endometrial scratch on cryptogenic RIF pa-
tients. Most of the genetic symbols related to endometrial receptivity has
significantly different expression level compared with normal patients, while
half of the genes regulating the response to wounding showed no significant
difference. This may be indicating the predictive value of genic spectrum of
endometrial wounding response on RIF is dubious.
CONCLUSIONS: Our study is the first to demonstrate that CLU expressed

significantly higher after the endometrial local injury, and might play an
important role in its positive effect on improving the receptivity of unex-
plained RIF patient. With abundant evidence suggesting CLU’s role in cyto-
protection, we suspect that the endometrial environment after local injury
might promote the expression of CLU to proceed restoration, and its rela-
tively higher activationmay have positive effect on the process of embryo im-
plantation.
Reference:
1. Coughlan C, Ledger W, Wang Q, et al. Recurrent implantation failure:

definition and management. Reproductive BioMedicine Online,
2014;28:14-38.

Table 1. Cycle Parameters and IVF Outcomes based on Percent Drop in Estradiol Level

E2 Decline <5% (n¼135) E2 Decline R5%10% (n¼96) E2 Decline >10% (n¼135) P Value

Age (y) 37.1 � 3.85 36.8 � 3.75 36.9 � 3.88 NS
BMI (kg/m2) 22.3 � 3.06 22.0 � 2.95 22.1 � 3.76 NS
AMH (pmol/L) 2.64 � 2.15 2.76 � 2.01 2.58 � 2.36 NS
Total GND 3911 � 1453 3693 � 1324 4221 � 1339 0.01
Peak E2 (pg/mL) 2473 � 1208 2409 � 1195 2354 � 1071 NS
EM thickness on day of

transfer (mm)
9.08 � 1.46 10.0 � 2.59 9.35 � 1.72 0.001

Day 5 Embryo Transfer 92/135 ¼ 68.1% 63/96 ¼ 65.6% 91/135 ¼ 67.4% NS
Implantation Rate//IR

(P4 rise R 80%)//IR
(P4 rise <80%)

81/135 ¼ 60%//64.2%//55.9% 61/96 ¼ 63.5%//66.7%//60.8% 79/135 ¼ 58.5%//59.3%//57.9% NS

Ongoing Pregnancy Rate//OPR
(P4 rise R 80%)//OPR
(P4 rise <80%)

73/135 ¼ 54.1%//55.2%//52.9% 48/96 ¼ 50%//57.8%//43.1% 66/135 ¼ 48.9%//50.8%//47.4% NS

Early Pregnancy Loss//
EPL (P4 rise R 80%)//EPL
(P4 rise <80%)

24/135 ¼ 17.8%//22.4%//13.2% 20/96 ¼ 20.8%//17.8%//23.5% 27/135 ¼ 20%//16.9%//22.4% NS
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AN ENDOMETRIAL SCRATCH CAN IMPROVE PREG-
NANCY RATES IN NATURAL CYCLES OF WOMEN
WITH UNEXPLAINED INFERTILITY GIVEN LUTEAL
PHASE SUPPORT. E. Chang,a J. H. Check,b J. R. Liss,b

J. Choe,b R. Cohen.b aDept. OB/GYN, Philadelphia College of Osteopathic
Medicine, Philadelphia, PA; bDept. OB/GYN, Cooper Medical School of
Rowan University, Melrose Park, PA.

OBJECTIVE: To determine if an endometrial scratch can improve preg-
nancy rates in women given luteal phase support in natural cycles in women
with unexplained infertility who have failed ‘‘standard’’ infertility therapy.

DESIGN: Prospective sequential treatment comparison study.
MATERIALS AND METHODS: Women aged 30-39 with a minimum of

2 years of infertility with patent fallopian tubes, male partners with normal
semen analysis, normal post-coital tests, regular menses, and attainment of
a dominant follicle naturally (18-24mm), with a serum estradiol over
200pg/mL, were entered in the study. A further requirement was that they
had failed to conceive in at least 3 treatment cycles in another infertility cen-
ter which could be any combination of follicle maturing drugs with intrauter-
ine insemination or in vitro fertilization. The first 40 patients were treated
with luteal phase support with progesterone, plus a mid-luteal phase injection
of 1mg leuprolide acetate. The second group of 40 received the same luteal
phase support, but prior to the first treatment cycle, a late luteal phase endo-
metrial biopsy (scratch) was performed. Pregnancy rates in 3 consecutive cy-
cles were compared (the scratch only done once). Statistical comparisons
were made using Fisher’s exact test.

RESULTS: Fisher’s exact test showed p< .01 comparing those receiving
scratches before cycle 1 vs. cycle 1 patients with no scratches and p< .01
for scratch cycle 1 vs. cycles 2 and 3 after the scratch combined. There
were no confounding variables that could explain the difference in first cycles
in those with and without an endometrial scratch.

CONCLUSIONS: Similar to its beneficial effects in IVF cycles, the endo-
metrial scratch in natural cycles seems to significantly improve pregnancy

rates in the very next cycle in women with unexplained infertility and previ-
ous treatment failures now treated with luteal phase support. Effectiveness of
scratch is just for succeeding cycle.
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DIFFERENTIAL EFFECTS OF VITAMIN D3 SHOWED
NECROSIS OF INNER CELL MASS CELLS BUT NOT
CYTOTROPHOBLASTS IN IMPLANTED EMBRYOS
POSSIBLY EXPLAINING THE EMPTY SAC
SYNDROME. E. K. Christati,a G. Bareh,b K. Wei,a J. Corselli,c

P. J. Chan.d aGynecology and Obstetrics, Loma Linda University School of
Medicine, Loma Linda, CA; bLoma Linda University, Yucaipa, CA; cLoma
LindaUniversity Center for Fertility and IVF, ASRM, Loma Linda, CA; dGy-
necology and Obstetrics, Loma Linda University (Lomalindafertility.com),
Loma Linda, CA.

OBJECTIVE: Most experts agree that Vitamin D supplementation is
necessary in preventing adverse pregnancy outcomes eg. preeclampsia but
its effects on reproductive health remains controversial. The null hypothesis
was that Vitamin D treatment had no effect on early implanted embryos. The
objectives were: (1) to determine the trophic effects of cholecalciferol
[25(OH)D3] vitamin on implanted embryos and (2) to evaluate incidence
of apoptosis and necrosis in the cells of 2 identifiable subpopulations, the in-
ner cell mass and the trophoblasts.
DESIGN: Hatched mouse embryos implanted on culture dishes.
MATERIALS AND METHODS: Mouse embryos (1-cell) were cultured

(G1plus medium, 48 hours, 37�C, 5% CO2-in-air), divided into 3 groups
(blastocyst-stage) and incubated to implantation stage. Implants were
cultured for 168 hours with exposure to either 20, 200 or 0 ng/mL Vitamin
D3 for low, high or control concentrations Vitamin D3 respectively. Vitamin
D concentration was based on published fetal cord blood sera. Inner cell mass
and cytotrophoblast cell nuclear size were assessed by morphometric ana-
lyses in stained cells. Cellular apoptosis and necrosis were determined by
dual-stain fluorescence technique in live cultures. The experiments were
repeated and analyzed (chi-square or ANOVA and Tukey HSD test).
RESULTS: Inner cell mass outgrowth was reduced by 40.4% in the low

(P<0.05, 6932.9 + 208.9 sq.m) and 58.8% in the high (P<0.05, 4792.0 +
176.3 sq.m) concentrations Vitamin D3 treated embryos when compared
with controls (11624.4 + 674.9 sq.m). Mean nuclear size of the Vitamin D3
treated cytotrophoblast cells in the low, high and control Vitamin D3 treated
groups were similar: 415.2 + 17.6, 378.3 + 17.7, 371.2 + 40.9 sq.m respec-
tively. There was a dose response increase in the percent necrosis with higher
Vitamin D3 treatment. Apoptosis was lowest in the high Vitamin D3 group
reflecting the cell population converting to the necrosis state.
CONCLUSIONS: Vitamin D3 at physiological or pharmacological con-

centration unexpectedly reduced inner cell mass cell size suggesting an

Expression levels determined by RT-PCR of each group

Gene Before scratching After scratching Normal patients

CXCL14 1.25E+00�2.77E-01 1.07E+00�2.23E-01 4.12E-01�1.12E-01*
THBD 1.51E-02�1.35E-03 1.57E-02�1.52E-03 4.26E-03�1.70E-03*
CXCL13 3.84E-01�1.88E-02 3.51E-01�1.67E-02* 4.57E-01�1.28E-02*
BCL6 5.78E-02�2.77E-03 5.43E-02�2.68E-03 4.47E-02�2.30E-03*
CLU 1.53E-01�3.27E-02 3.35E-01�7.99E-02* 6.28E-02�2.82E-02*
CFD 8.40E-02�1.82E-02 1.15E-01�1.51E-02 2.84E-02�9.06E-03*
C3 1.15E-01�4.37E-02 7.46E-02�1.22E-02 2.22E-02�7.68E-03*
COX2 6.80E-02�3.23E-03 6.54E-02�3.19E-03 8.66E-02�3.90E-03*
MUC1 1.81E-01�2.58E-02 2.57E-01�3.63E-02* 7.24E-02�1.24E-02*
CPLA2 2.09E-01�6.83E-03 2.06E-01�8.94E-03 1.00E-01�1.94E-02*
LIF 4.73E-01�2.18E-02 4.57E-01�2.48E-02 2.15E-01�4.47E-02*

SCRATCH NO SCRATCH

No. patients No. clin. preg. No. ongoing/delivered No. patients No. Clin. preg. No. ongoing/delivered

Cycle 1
40 20 (50%) 18 (45%) 40 4 (10%) 2 (5%)

Cycle 2
20 2 (10%) 1 (5%) 36 3 (8.3%) 1 (3%)

Cycle 3
18 5 (27.7%) 5 (27.7%) 32 8 (27.7%) 7 (21.9%)
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inhibition of growth in cells destined to become the fetus. In contrast,
Vitamin D3 did not have an effect on cytotrophoblast cells which predomi-
nantly form the placenta. This suggests that Vitamin D3 exerts differential
effects on the 2 main cell types in the implanted embryo possibly explaining
discordant reports of Vitamin D3 benefits during early pregnancy and sug-
gesting a cause of the empty sac syndrome. Limitations of the study included
focus on single trophoblast type and influence of in utero cellular interac-
tions. Nevertheless, the findings are clinically significant in guiding the use
of Vitamin D3 supplementation in obstetrical care.
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RANDOMIZED CONTROLLED TRIAL EVALUATING
EFFICACY OF AUTOLOGOUS PLATELET -RICH
PLASMA THERAPY FOR PATIENTS WITH RECUR-
RENT IMPLANTATION FAILURE. D. Obidniak,a

A. Gzgzyan,b A. Feoktistov,c D. Niauri.d aMedical faculty, Saint-Petersburg
State University, Saint-Petersburg, Russian Federation; bSaint-Petersburg
State University, Saint-Petersburg, Russian Federation; cMedical group,
Saint-Petersburg, Russian Federation; dOB/GYN, Saint-Petersburg, Russian
Federation.

OBJECTIVE: to evaluate if the intrauterine perfusion (IP) with autologous
platelet-rich plasma (PRP) enhances frozen-thawed embryo transfer effec-
tiveness in patients with repeated implantation failure (RIF).

DESIGN: Study type: Interventional. Study Design: randomized
controlled study. Intervention Model: Parallel Assignment. Masking: open-
label.

MATERIALS AND METHODS: After obtaining institutional review
board approval, 90 women aged 28 - 39 years were involved Matching
criteria: RIF, normal karyotype, absence of uterine factors of infertility,
absence of chromosomal abnormalities in previous pregnancy. 2 groups of
patients: study group (N¼ 45): single IP with 2.0 ml of autologous PRP; con-
trol group: no therapy (N ¼ 45). Endometrium preparation was carried out
according to standardized protocol of hormone replacement therapy. PRP
preparation is carried out using patented tubes ‘‘Plasmolifting’’ (patent
#2494788). Primary outcome measures were clinical pregnancy rate and im-
plantation rate. Secondary outcome measures were pregnancy loss rate,
endometrial thickness and adverse event.

RESULTS: The clinical pregnancy rate was higher in the study group
(53.3% vs 24.4%) (OR ¼ 3.63, 95 % CI 1.48-8.90, p < 0,01). The implanta-
tion rate differed significantly: in the study group it revealed 40.5% ; in the
control group - 20.9% (OR ¼ 2.43, 95 % CI 1.13-5.21, p < 0,05). The endo-
metrium thickness was significantly higher in the study group (OR¼ 2.91, 95
% CI 1.37-7.21, p < 0,05). The pregnancy rate loss did not differ between
groups. No adverse event was noted.

CONCLUSIONS: 1. The intrauterine perfusion with autologous PRP
should be considered perspective, safe and cost-effective therapy method
for patients with RIF. 2. PRP does not influence on pregnancy loss rate. 3.
Further study is required.
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DOES A LOW-QUALITY BLASTOCYST IMPAIR IM-
PLANTATION WHEN IT IS TRANSFERRED ALONG
WITH A HIGH-QUALITY ONE? E. Makrakis,
V. Dinopoulou, S. Liarmakopoulou, C. Anagnostopoulou,
M. Fligou, T. Moustakarias, D. Giannaris. EMBRYOART IVF Clinic,
Athens, Greece.

OBJECTIVE: Pregnancy depends on interactions between a receptive
endometrium and a developmentally competent embryo. The mechanisms
that control implantation remain as yet not fully understood posing diffi-
culties on our management of couples with repeated implantation failures
during IVF programs. According to recent evidence, developmentally
impaired human embryos elicit an endoplasmic stress response in human
decidual cells and fail to implant, although signals from developmentally
competent embryos activate metabolic enzymes and implantation factors
leading to implantation. In order to examine whether implantation failure
could be associated with inappropriate selectivity of an incompetent embryo,
we theorized that transferring a low-quality simultaneously with a high-qual-
ity embryo could cause implantation failure of both.

DESIGN: Retrospective study.
MATERIALS AND METHODS: All autologous transfers of one or two

blastocysts with known implantation outcome from January 2014 through

December 2016 were analyzed. A simple grading system (good(G), fair(F),
poor(P)) was applied to all embryos according to the developmental stage
and the morphology of the inner cell mass and trophectoderm of the blasto-
cysts (Gardner system). In 244 patients were transferred two blastocysts of
which we examined only the cases that at least one embryowas of good qual-
ity. Three groups were created according to the quality of both embryos:
good-good (GG), good-fair (GF) and good-poor (GP). A group of 22 patients
had a single embryo transfer with a good quality blastocyst (G).
RESULTS: Demographic and cycle characteristics were similar among the

study arms. Patients’ age among different groups with two embryos did not
differ significantly (p¼0.065). Moreover, mean age of patients transferring
single autologous good quality embryo was not significantly different
comparing to mean age of patients transferring two embryos (p¼0.574).
Of 244 patients, in 142 cases only good (GG) quality blastocysts were trans-
ferred, in 54 cases good and fair (GF) quality blastocysts were transferred and
in 13 cases good and poor (GP) quality blastocysts were transferred. The im-
plantation rate did not differ between groups GG and GF (42.6% vs 38.9%,
p¼0.503) but was significantly different between groups GG and GP (42.6%
vs 11.5%, p¼0.002). When we compared GF to G group implantation rate
was not significantly different (38.9% and 40.9% respectively, p¼0.999),
but was statistically significantly different between GP and G group
(11.5% and 40.9% respectively, p¼0.042).
CONCLUSIONS: Our study offers evidence that transferring just one

good blastocyst rather than one good plus one poor has a significant positive
impact on implantation rates, along with the obvious benefit of multiple preg-
nancies’ elimination. In the modern high quality embryology laboratory sin-
gle embryo transfer of a high quality embryo could be the gold standard.
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INTRAUTERINE INJECTION OF HCG TO ENHANCE
EMBRYO IMPLANTATION. J. R. Kanter,a C. Pollitzer,b

A. S. Rao,c E. J. Servy,d J. Massey,e L. Gavrilova-Jordan.f aOb-
stetrics and Gynecology, Resident, Augusta, GA; bMedical Col-
lege of Georgia, Augusta, GA; cAugusta University, Augusta, GA; dServy
Massey Fertility Institute, Augusta, GA; eServy Massey Fertility Institute,
Atlanta, GA; fAugusta University, Martinez, GA.

OBJECTIVE: Reports suggest a role of beta human chorionic gonado-
tropin (hCG) in embryo implantation. Embryo implantation is an important
factor in the success of IVF. This study aims to determine the effect of intra-
uterine hCG administration prior to embryo transfer on implantation rates.
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: Between January 2013 and December

2015 infertile couples undergoing both fresh and frozen embryo transfer cy-
cles were analyzed. Autologous blastocyst embryo transfer (ET) was
required. Repeated cycles were excluded. Included cycles underwent stan-
dard IVF protocol according to clinic standards of practice. Study group pa-
tients had the addition of an intrauterine instillation of 500 IU of urinary hCG
in normal saline 24-48 hours prior to planned ET. Control groups underwent
standard IVF protocol alone. Serum pregnancy testing was performed 12
days after ET followed by ultrasounds up to 12 weeks. Study and control
group demographics as well as implantation, chemical pregnancy, and clin-
ical pregnancy rates were analyzed. Categorical and continuous data were
analyzed with appropriate statistical analysis with p-value significance set
at 0.05.
RESULTS: 225 cycles met inclusion criteria: study group 1 (fresh ET)

with 45 cycles and matching control group 1 with 102 cycles; study group
2 (FET) with 30 cycles and matching control group 2 with 48 cycles.
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Mean age of study group 1 was 33.6 3.8; study group 2, 32.9 3.5; control
group 1, 32.1 3.6; and control group 2, 31.9 4.7. Patient BMIwas not different
across all groups. The most common etiologies of infertility were male factor
and tubal factor followed by multifactorial infertility. Patients<35 and 35-38
within each group were analyzed as demonstrated in table 1. A significant
difference was seen across implantation rate, chemical pregnancy rate, and
clinical pregnancy rate for study patients with fresh ET ages 35-38.

CONCLUSIONS: These results suggest that intrauterine hCG instillation
prior to fresh embryo transfer in women over age 35 may enhance implanta-
tion and clinical pregnancy rate. A prospective, randomized control trial may
further delineate the effects of hCG instillation.
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CIRCULATING MICRORNAS AS BIOMARKERS OF
HUMAN ENDOMETRIAL RECEPTIVITY. A. Torre,a

L. Drissennek,b A. F. Ferrieres-Hoa,c F. Entezami,d

L. Delaroche,e C. Brunet,f D. Haouzi,g S. Hamamah.h aUnitæ
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OBJECTIVE: Do endometrial miRNAs associated to endometrial recep-
tivity status during the expected implantation windows can be quantify in
the bloodstream?

DESIGN: Endometrial biopsies and serum were collected during the im-
plantation windows from the same patients under hormone replacement ther-
apy. RNAs were extracted from endometrial tissues and serum for RTqPCR
experiments. The Win-test (Window Implantation Test) was performed in
endometrial tissue. This test consists of measuring the expression level of
13 transcripts associated to the endometrial receptivity by RT-qPCR. Quan-
tification of selectedmiRNAswas performed in endometrial tissue and serum
to validate their relevance as endometrial biomarkers.

MATERIALS AND METHODS: Endometrial biopsies and serum were
obtained from patients with repeated implantation failures (R 3) during
IVF/ICSI cycles. The endometrial receptivity status was determined using
the Win-Test with the purpose to determine endometrial samples status as
‘receptive’ or ‘non-receptive’. Then, miRNA quantification between the
two groups of patients, receptive (n¼18) and non-receptive (n¼18), were
performed in both endometrial tissue and serum.

RESULTS: Among the three miRNAs selected according our previously
Affymetrix� miRNA 4.1 Array Strips data performed in endometrial tissues,
twowere validated by RT-qPCR in an independent cohort of patients. These 2
miRNAs were over-expressed in non-receptive endometrium (miR-1, fold
change¼1.9 and miR-2, fold change¼1.7, P value¼0.04 respectively)
compared with receptive endometrium. miRNAs quantification in serum us-
ing the Taqman miRNA assays experiments demonstrated that the selected
miRNAs were detectable in serum samples opening news perspectives in
the development of a non-invasive diagnostic test. However, only one
miRNAwas found deregulated with the same sense of variation than in endo-
metrial tissues (under-expressed in receptive endometrium, fold change ¼
2.7), although no statistical significance was observed.

CONCLUSIONS: We identified two endometrial miRNAs and one prom-
ising circulating miRNA associated to the endometrial receptivity status
(receptive vs non-receptive)

Supported by: This work was partially supported by a grant from the Fer-
ring Pharmaceutical Company. The authors of the study have no competing
interests to report.
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INTRAUTERINE INSTILLATION OF CUMULUS
CELLS ENHANCES IMPLANTATION RATES IN
WOMEN WITH PREVIOUS FAILED IMPLANTATION
FOLLOWING EMBRYO TRANSFER. F. R. Parikh,a

S. Agarwal,a D. J. Naik,a M. S. Katakdhond,a S. B. Dhumal,a

M. Khandeparkar,b S. Reddy,a T. Mehta.a aFertilTree Jaslok International
Fertility Centre, Jaslok Hospital and Research Centre, Mumbai, India; bDe-
partment of OB/Gyn, Bharti Vidyapeet, Pune, India.

OBJECTIVE: To study the effect of intrauterine instillation of expanded
colonies of Cumulus Cells in enhancing implantation rates in women with
2 or more failed Embryo Transfers (ET)(n¼40) and objectively evaluate
the improvement in the thickness of the endometrium prior to ET by trans-
vaginal ultrasound. (n¼40)
DESIGN: A total of 40 women with Primary Infertility and 2 or more pre-

vious failed Embryo Transfers were included in this retrospective chart re-
view between Sep 2016 and Feb 2017.
MATERIALS AND METHODS: The study was approved by the Scienti-

fic Advisory Committee. Women undergoing ETwith hormone replacement
underwent intrauterine instillation of non-autologous expanded Cumulus
Cells using ET catheter (Labotect 13366, Gottingen, Germany or Surgimedik
P16D25-04, India) either once (n¼27) or twice (n¼13) during the ET cycle
between day 9 of the cycle and 48 hours prior to the ET. The endometrial
thickness on the day of the first instillation was less than 6 mm (n¼5), 6 to
7.9 mm (n¼28) and 8 to 8.5 mm (n¼7). None of the women had an endome-
trial thickness of more than 8.5 mm prior to Cumulus Transfer.
Of the 40 women, 9 gave history of Genital TB (22.5%). Cumulus Cells

were derived from donated Oocyte Cumulus Complexes. Consent was ob-
tained from the recipients and the oocyte donors. Screening of the oocyte do-
nors for STD was done. Cumulus Cells were obtained after denuding the
oocytes prior to the ICSI procedure and then cultured in global HP medium
(Life Global Group, USA). Day 3 to day 5 expanded Cumulus Cells were
then used for intrauterine instillation. About 50 mltrs of the Cumulus Cells
suspended in culture medium were instilled using the same technique that
is used for Cumulus Aided ET(1). Endometrial thickness was evaluated by
transvaginal ultrasound on the day of the Cumulus Transfer and again at
the time of the ET.
RESULTS: Of the 40 women, 8 (20%) had a positive implantation. The

implantation rate was 47%. Clinical pregnancy rates were 7 out of 40
(17.5%). Only 1woman out of 9 who had genital TB conceived (11.1%). Sta-
tistically significant improvement was seen in the endometrial thickness prior
to (5.4-9.2 mm) and on the day of ET,(6.5-12mm),p < 0.0001.
CONCLUSIONS: Intrauterine instillation of expanded Cumulus Cells en-

hances pregnancy rates in women with previous failed implantation. One of
the limitations of the study is that colonies of cumulus cells undergo
apoptosis by Day 6 in culture and special culture techniques would have to
be employed for passaging them. Cumulus cells are not always available
for instillation at the right time. It would be interesting to use Cumulus Cells
that have undergone several passages to see their impact on implantation.(2)
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Table 1

Age (years)
Study Group 1

(n¼45)
Control Group 1

(n¼102) P-value
Study Group 2

(n¼30)
Control Group 2

(n¼48) P-Value

Implantation Rate <35 29.5% (13/44) 33.6% (51/152) 0.75 50.0% (17/34) 46.6% (27/58) 0.92
35-38 39.1% (18/46) 18.4% (9/49) 0.04 27.3% (6/22) 43.8% (14/32) 0.34

Chemical Pregnancy Rate <35 58.3% (14/24) 52.6% (41/78) 0.79 63.2% (12/19) 78.8% (26/33) 0.37
35-38 85.7% (18/21) 33.3% (8/24) 0.001 36.4% (4/11) 66.7% (10/15) 0.26

Clinical Pregnancy Rate <35 45.8% (11/24) 48.7% (38/78) 0.99 57.9% (11/19) 60.1% (20/33) 1
35-38 66.7% (14/21) 25.0% (6/24) 0.01 36.4% (4/11) 66.7% (10/15) 0.26
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EFFICIANCY OF ALL FROZEN EMBRYO TRANSFER
IN IVF CYCLES WITH LATE DEVELOPING BLASTO-
CYST: IMPROVE THE ASYNCHRONY BETWEEN
THE EMBRYO AND ENDOMETRIUM. K. Choi,a

E. A. Park,a Y. Cho,a H. S. Choi,a S. Choe,b R. Kim,b T. K. Yoon,b

I. Kang,b M. Koong,b Y. Kim,b C. Sim,b D. Park,b J. Lee,c J. Kim.b
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OBJECTIVE: Transferring late-developing blastocyst (BL, early-BL or
morula) on day-5 (5 days after oocyte retrieval) results in decreased preg-
nancy outcome compared to transferring well-developed BL (mid, expanded
or hatching-BL) possibly due to the asynchrony between embryo and endo-
metrium. In these cases, to freeze all BLs once they reach to expanded-BL
and transfer them in subsequent menstrual cycle (freeze-all method) may
be a good treatment option. In this study, we aimed to evaluate the efficacy
of freeze-all method in patients with late-developing BLs.

DESIGN: Prospective observational study.
MATERIALS AND METHODS: Women who pursued day-5 embryo

transfer (ET) between Jan 2016 and Apr 2017 were identified. Between
Jan�Dec 2016, all BLs were transferred on day-5 regardless of the develop-
ment status once day-5 ETwas planned. Based on the low pregnancy rate in
patients who were transferred only late-developing BL on day-5 (group 1),
we started to apply freeze-all method since Jan 2017 if patient agreed (group
2). In group 2, frozen ETwas performed in the following menstrual cycle on
day-5 (5 days after ovulation or after the initiation of progesterone adminis-
tration in artificial estrogen primed cycle). Patients who transferred at least
one well-developed BL on day-5 in their fresh cycle were served as a control
group (group 3).

RESULTS: Total 793 patients were included in analysis (150 patients in
group 1, 37 in group 2, and 606 in group 3). Age was significantly older in
group 1 compared to group 2 and 3 (36.5 vs. 35.2 vs. 35.4 years,
p¼0.005). Basal AMH level was significantly lower in group 1 (3.5 vs. 4.9
vs. 4.1 ng/ml, p¼0.028). The number of retrieved oocytes and transferred
BLs were similar among the groups. Clinical pregnancy rate (CPR, detect-
able gestational sac in 6th week of gestation) was significantly lower in group
1 (28.0% vs. 51.4 % vs. 54.5%, p<0.001). Importantly, CPR was similar be-
tween group 2 and group 3 (p>0.05). The difference in CPR among 3 groups
still remained significant after adjusting age and AMH level.

CONCLUSIONS: In patients who have only late-developing BLs on day-
5, freeze-all method can be a better option to optimize CPR.
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INHIBITION OF CXCL5-CXCR2 SIGNALING IM-
PROVES THE IMPLANTATION OF AGING EMBRYOS
FOR PREGNANCY. Y. Kawagoe,a I. Kawashima,b

Y. Sato,b N. Okamoto,b K. Kawamura.a,b aReproduction and
Infertility Center, St-Marianna University Hospital, Kawasaki, Japan; bDe-
partment of Obstetrics and Gynecology, St-Marianna University School of
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OBJECTIVE: Embryo quality declines with age due to dysfunction of
mitochondria and intracellular organelles and increases in DNA damage

induced by accumulation of oxidative stress and chronic inflammation.
Such embryos have a low potential to implant and exhibit high proportion
of miscarriage, even if the embryos showed good morphology. Despite
many attempts, there is no established method to improve pregnancy rates
in aging women. We investigated differential cell signaling related to ag-
ing-associated decline of embryo quality.
DESIGN: Laboratory-based observational study sampled surplus human

blastocysts with same morphological grading from IVF patients in two
different age groups: young: 25-27 years of age (n¼3) and aging: 39-45 years
of age (n¼5), together with preimplantation embryos and serum samples
from young and aging mice.
MATERIALS AND METHODS: Human blastocysts were subjected to

DNA microarray analyses to identify cell signaling factors associated with
aging-induced decline in embryo implantation success. Mouse zygote cul-
tures following blastocyst transfer were performed to assess the roles of
candidate factors following treatment with candidate ligands, neutralizing
antibodies to the ligand, and specific receptor antagonists. The expression
of candidate factors and their cognate receptors were measured using real-
time RT-qPCR. Serum levels of candidate factors were determined by
ELISA.
RESULTS: In aging human blastocysts, 3,789 genes showed >5-fold in-

creases as compared with young group. Among these genes, C-X-C motif
chemokine 5 (CXCL5) showed 203-fold increases in aging embryos. In
mouse embryos, the expression of CXCL5 was also increased during aging,
whereas the expression of its cognate receptor, CXCR2 showed no change.
The expressions of both CXCL5 and CXCR2 were low in aging oviducts
and uterus. However, serum CXCL5 expression levels was increased 1.7-
fold in aging mice, suggesting that CXCL5 could act on embryos via auto-
crine and paracrine manner in vivo. Although inhibition of CXCL5-
CXCR2 signaling of aging mouse zygotic stage embryos up to the blastocyst
stage did not affect embryo development judged by morphological evalua-
tion, it significantly improved pregnancy success (control: 40.0�14.1%,
treatment: 82.1�10.8%, P<0.01). Conversely, treatment of young mouse zy-
gotic stage embryos with CXCL5 peptide significantly decreased pregnancy
success (control: 83.9�4.5%, treatment: 34.4�9.7%, P<0.01), together with
increases in aging markers in CXCL5 treated blastocysts.
CONCLUSIONS: Results presented here are consistent with chronic

inflammation as one of the major causes of embryo aging and support a
role of CXCL5-CXCR2 signaling in preimplantation embryos, providing
new clues for pharmacological manipulation of aging embryos during culture
and assessing embryo quality based on CXCL5 as an aging biomarker.
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DIFFERENCES IN ENDOMETRIAL MICROBIAL
COMPOSITION CORRELATE WITH IMPLANTATION
FAILURE AFTER IVF EMBRYO TRANSFER.
Y. Choi,a,b S. Lyu,c H. Park,d M. Park,e S. Lee,a M. Cho,a
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OBJECTIVE: To characterize endometrial microbiota during embryo
transfer in IVF clinic
DESIGN: prospective study.
MATERIALS ANDMETHODS: Samples were randomly collected from

100 women at the time of embryo transfer in IVF clinics. To identify their
endometrial microbiota, the tips after IVF embryo transfer catheter were
collected into sterilized eppendorf tube after embryo transfer. Genomic
DNA was extracted from the tips and sequenced by Illumina Miseq
300bp paried-end sequencing for the V3-V4 region of 16S ribosomal
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RNA (rRNA) gene. The various multivariate analyses were performed to
characterize microbial composition and population. The microbial diversity
of samples was analyzed by using phylogenetic tree method. The relation-
ship of an altered endometrial microbiota and implantation success was as-
sessed by ongoing pregnancy. The medium in embryo culture was used as
control.

RESULTS: The clinical pregnancy analysis showed that 47 IVF patients
were pregnant out of 100 patients. Seven among 47 clinical pregnacies failed
to reach to the ongoing pregnancy. The microbiome analysis revealed that
there was difference in population and diversity of endometrial microbiota
between successful ongoing pregnancy and failure patients. Microbes such
as Lactoacillus acidophilus, Lactoacillus gasseri, and Brevundimonas dimin-
utawere significantly higher in ongoing pregnant women than those in preg-
nancy failure. In addition, we found that the endometrium of failure patients
possessed much higher population of a microbe belonging to the genera Lac-
toacillus reuteri.

CONCLUSIONS: Our results showed that the microbiome using the tip of
embryo transfer catheter in IVF clinics was successfully able to be analyzed
and that there was difference of endometrial microbiota between pregnant
success and failure. Further studies are needed to examine pathological rela-
tionship between pregnant failure and negative dominant microbial popula-
tion during implantation in the uterus. However, this approach can give us
better understanding and insights to increase the pregnancy success rate
which is currently at the standstill.
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tional Research Foundation of Korea (NRF) funded by the Ministry of Edu-
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ENERGETIC METABOLISM DURING THE ACQUISI-
TION OF ENDOMETRIAL RECEPTIVITY.
C. Marin Vallejo,a M. Ruiz-Alonso,a M. Clemente-Ciscar,a

D. Valbuena,a C. Simon,b A. Diez Juan.a aIgenomix, Valencia,
Spain; bObs/Gyn Dept., Valencia University/INCLIVA; Igenomix; Ob/Gyn
Dept., Stanford University; Ob/Gyn Dept., Baylor College of Medicine, Va-
lencia, Spain.

OBJECTIVE: The endometrium is only receptive during a defined period
of time in which the endometrial epithelium suffers the transformation of the
plasma membrane. This process requires energy and has been never investi-
gated before from this scope.We aim to understand the energetic relevance in
the acquisition of endometrial receptivity phenotype in terms of mitochon-
drial DNA (mtDNA) copy number in the endometrial tissue.

DESIGN: We compared prospectively the energetic metabolism in 47
endometrial samples obtained during hormonal replacement therapy (HRT)
cycles at pre-receptive (P+3), receptive (P+5) and post-receptive (P+7)
stages.

MATERIALS ANDMETHODS: To determine the mtDNA copy number,
endometrial samples were analysed by quantitative RT-PCR in duplicate us-
ing LightCycler FastStart DNA Master SYBR green I (Roche) in a LightCy-
cler 480. MtDNA and nuclearDNA were assessed in duplicate, calculating
the slope and Y-intercept (Yint) of the trend line from the standard curve
plotted as the log of the DNA amounts versus the 1/Ct (cycle threshold)
values: DNA amount ¼ 10((1/ CtYint)/slope). The ratio of mtDNA/nDNA
was classified as energetic status of the endometrium.

RESULTS: The median value of the mtDNA copy number in the pre-
receptive (PR) samples (n¼10) was 82.72; in the receptive (R) endometria
(n¼25) was 104.73, and finally in the post-receptive (T) stage (n¼12) was
65.39. Wilcoxon test demonstrate significant differences in PR vs R profiles
(p<0.05), and R vs T (p<0.01). There is a decrease in the energetic status in
receptive endometria vs pre and post-receptive samples.

CONCLUSIONS: Our results demonstrate a different pattern in the ener-
getic metabolism during the acquisition of endometrial receptivity. Recep-
tivity was associated to higher mtDNA copy number indicating a specific
energetic status during the window of implantation. The meaning of this

observation and its biological consequences in implantation failure remains
to be understood.
Supported by: IGENOMIX S.L
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HYPERESTROGENIC MILIEU DURING FRESH IN VI-
TRO FERTILIZATION AND ITS IMPACT ON HUMAN
PLACENTATION. N. Pereira,a R. N. Baergen,b

A. G. Kelly,c K. P. Pryor,d R. Elias,a Z. Rosenwaks.a aThe Ro-
nald O. Perelman and Claudia Cohen Center for Reproductive Medicine,
New York, NY; bPathology and Laboratory Medicine, Weill Cornell Medi-
cine, New York, NY; cWeill Cornell Medical College, New York, NY; dOb-
stetrics and Gynecology, Weill Cornell Medicine, New York, NY.

OBJECTIVE: Supraphysiologic estradiol (E2) levels in fresh IVF have
been implicated in the pathogenesis of low birth weight (LBW). Given that
LBW may occur due to E2-mediated effects on trophoblastic and placental
developmental, we investigate the impact of supraphysiologic E2 levels on
human placentation in fresh IVF cycles.
DESIGN: Retrospective cohort study with placental histopathology.
MATERIALS AND METHODS: Women <40 years undergoing fresh

IVF-embryo transfer (ET) resulting in term singletons were included. Van-
ishing twins, multiple gestations and IVF with donor oocytes were excluded.
Patients were stratified into 2 groups - an elevated E2 group, which consisted
of patients in 4th (highest E2 quartile) and the control group (all other E2 quar-
tiles). Birth weights were compared by gestational age i.e., early term, term,
and late term. Placental histopathology was compared in terms of macro-
scopic andmicroscopic findings.Macroscopic placental findings included di-
mensions, surface area, weight and fetal/placental weight ratio. Microscopic
findings included aberrant cord insertion, aberrant placental shape, villitis,
placental infarcts, increased fibrin deposition and decidual vasculopathy.
RESULTS: 1030 patients were included: 248 (24.1%) and 782 (75.9%) pa-

tients in elevated E2 (>2557 pg/mL) and control groups (<2557 pg/mL),
respectively. The median age and peak E2 level of the study cohort was 37
(34-39) years and 1542 (1107-2557) pg/mL. The demographics and IVF
characteristics of the groups were similar. The median birth weight in the
elevated E2 group was lower, irrespective of gestational age: early term
(2791 vs. 3105 grams), term (3316 vs. 3400 grams) and late term (3367
vs. 3500 grams). Placental weights showed a similar trend: early term
(338.5 vs. 382 grams), term (395.5 vs. 434 grams) and late term (404 vs.
454.5 grams). The elevated E2 group also had smaller placental surface areas.
A higher proportion of placentae in this group had increased fibrin deposition
(33.3% vs. 7.5%) and decidual vasculopathy (18.2% vs. 1.3%). There was
also a trend towards increased infarcts in the elevated E2 group.
CONCLUSIONS: Supraphysiologic E2 levels impact early implantation

as evidenced by lower placental weights and surface areas, increased fibrin
deposition and decidual vasculopathy. These findings suggest subsequent
utero-placental malperfusion, resulting in lower birth weights.

Median birth weights and placental histopathologic findings of the cohort

(n¼1030)

Parameter
Elevated E2

(n¼248)
Control
(n¼782) P

Birth weight (grams) 3158 3335 <0.001
Placental weight (grams) 379.3 423.5 <0.001
Fetal/placental weight ratio 7.7 7.4 NS
Placental length (cm) 18.3 19.9 0.02
Placental width (cm) 15.8 16.3 NS
Placental surface area (cm2) 226.4 253.8 <0.001
Villitis (%) 24.2% 20% NS
Infarcts (%) 15.2% 7.5% 0.21
Increased fibrin deposition (%) 33.3% 7.5% <0.001
Decidual vasculopathy (%) 18.2% 1.3% <0.001
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DOES THE HYPERESTROGENIC MILIEU IN PRO-
GRAMMED FROZEN EMBRYO CYCLES IMPACT
PREGNANCY AND PERINATAL OUTCOMES?.
N. Pereira,a I. Tsolakian,a A. C. Petrini,b L. D. Stone,a

J. Lekovich,a R. Elias,a Z. Rosenwaks.a aThe Ronald O. Perelman and
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Claudia Cohen Center for Reproductive Medicine, New York, NY; bObste-
trics and Gynecology, Weill Cornell Medical College, New York, NY.

OBJECTIVE: Recent investigations have proposed that frozen-thawed
embryo transfers (FETs) can mitigate the deleterious effects of the hyperes-
trogenic milieu of fresh IVF on endometrial receptivity and perinatal out-
comes. However, a hyperestrogenic milieu is frequently generated during
endometrial preparation for programmed FET cycles. Thus, the current study
investigates the impact of estradiol (E2) levels on pregnancy and perinatal
outcomes in programmed FET cycles.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: Normal responder patients <40 years

with live singleton births after programmed FET of day-5 embryos were as-
sessed for inclusion. Donor oocyte embryos or genetically screened embryos
were excluded. Endometrial preparation was achieved with 0.1 mg E2

patches and intramuscular progesterone (P), which was begun when the
endometrial thickness was > 8 mm. E2 levels on the day of P administration
were considered as peak E2 levels. Pregnancy outcomes recorded were im-
plantation, clinical pregnancy, miscarriage and live birth rates. Perinatal out-
comes recorded were low birth weight (LBW, <2500 grams), pre-term birth
(PTB, <37 weeks of gestation) and birth weight. Pregnancy and perinatal
outcomes were assessed according to peak E2 quartiles. A receiving-oper-
ator-characteristic (ROC) curve was constructed for outcomes showing sta-
tistical significance.

RESULTS: 1205 patients with a median age of 36 (32-39) years underwent
programmed FET during the study duration. The median peak E2 level was
635 (452-910) pg/mL. The overall implantation, clinical pregnancy, and live
birth rates were 35.6%, 45.1%, and 37.0%, respectively. While the aforemen-
tioned pregnancy rates were lowest in the 4th E2 quartile (>911 pg/mL)
compared to all other quartiles, only implantation rates reached statistical
significance. The overall LBW and PTB rates for the study cohort were 37/
2015 (3.1%) and 92/1205 (7.6%). The median birth weight was 3440
(3090-3935) grams. Singletons in the 4th E2 quartile had a higher rate of
LBW and lower median birthweight compared to to all other quartiles.
Peak E2 level was a weak predictor of implantation (AUC¼0.64), but a strong
predictor of LBW (AUC¼0.86) in programmed FET cycles.

CONCLUSIONS: The results of the current study suggest that the hyper-
estrogenic milieu in programmed FET cycles may adversely impact preg-
nancy and perinatal outcomes, though to a lesser extent than fresh IVF.
Careful monitoring of peak E2 levels may be prudent even in programmed
FET cycles.

Reference:
1. Shapiro BS, Daneshmand ST, Garner FC, Aguirre M, Hudson C. Clin-

ical rationale for cryopreservation of entire embryo cohorts in lieu of
fresh transfer. Fertil Steril 2014;102(1):3-9.

EARLY PREGNANCY
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UTILITY OF CYCLE DAY 28 HCG, ESTRADIOL AND
PROGESTERONE IN PREDICTING LIVE BIRTH OUT-
COMES IN FROZEN EMBRYO TRANSFER
CYCLES. N. Pereira,a C. Mostisser,b A. P. Hutchinson,b

A. P. Melnick,a S. D. Spandorfer,a Z. Rosenwaks.a aThe Ronald O. Perelman
and Claudia Cohen Center for Reproductive Medicine, New York, NY; bOb-
stetrics and Gynecology, Weill Cornell Medical College, New York, NY.

OBJECTIVE: Serum estradiol (E2) and progesterone (P) levels on cycle
day (CD) 28 can add to the predictive value of CD 28 hCG levels in deter-
mining the outcomes of fresh IVF cycles. However, the combined utility of

all 3 hormones in frozen embryo transfers (FETs) remains unknown. Thus,
we investigate the utility of CD 28 hCG, E2 and P levels in predicting live
birth in patients undergoing FET cycles.
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: Patients <40 years undergoing day-5

FETs between 2004 and 2014 were included. Vanishing twins, multiple ges-
tations and patients undergoing genetic testing of embryos were excluded.
FETs were performed in natural menstrual cycles or in programmed cycles
where 0.1 mg E2 patches and intramuscular P was given for endometrial
preparation. Live singleton birth was the primary outcome. Baseline demo-
graphics and FET cycle parameters were recorded for the study cohort.
hCG, E2 and P levels were measured on CD 28 i.e., the first pregnancy
test. Receiver operating characteristic (ROC) curves and area-under-the-
curve (AUCs) were generated for the relationship between live birth and
CD 28 hCG, E2 and P level individually, as well as live birth and the combi-
nation of all three hormones. These analyses were carried out for natural and
programmed FET cycles individually.
RESULTS: 899 patients were included, of which 548 (61%) and 351

(39%) patients underwent natural and programmed FET cycles, respectively.
There was no difference in baseline demographics or live birth rates of the
natural and programmed FET groups (46.2% vs. 45.3%). In the natural
FET group, CD 28 hCG was more predictive of live birth (AUC¼0.81)
when compared to CD 28 E2 (AUC¼0.64) and P (AUC¼0.74) individually
(P<0.001). However, the combination of hCG, E2 and P was most predictive
of live birth (AUC¼0.84, 95% CI 0.80-0.88; P¼0.001). In the programmed
FET group, individual measurements of CD 28 hCG (AUC¼0.59), E2

(AUC¼0.54), and P (AUC¼0.50) were weak predictors of live birth. In
contrast, the combination of hCG, E2 and P increased the prediction of live
birth significantly (AUC¼0.72, 95% CI 0.66-0.77; P¼0.003).
CONCLUSIONS: A combination of CD 28 hCG, E2 and P is superior than

individual CD 28 hormone levels in predicting live singleton births in pa-
tients undergoing FET cycles. The combined predictive utility of these hor-
mones is better in natural FET cycles than programmed FET cycles.

Utility of CD 28 hCG, E2 and P levels in predicting live birth outcomes in FET

cycles (n¼899)

Hormonal Parameter AUC (95% CI)

Natural FET (n¼548)
hCG 0.81 (0.77-0.85)
E2 0.64 (0.60-0.69)
P 0.74 (0.69-0.78)
hCG, E2 and P 0.84 (0.80-0.88)
Programmed FET (n¼351)
hCG 0.59 (0.54-0.65)
E2 0.54 (0.48-0.60)
P 0.50 (0.44-0.56)
hCG, E2 and P 0.72 (0.66-0.77)
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CONTRIBUTION OF EMBRYONIC CHROMOSOMAL
ABNORMALITY TO THE ETIOLOGY OF ECTOPIC
PREGNANCY. S. Furuya, H. Takahashi, K. Kubonoya,
K. Kubonoya. Kubonoya Ob/Gyn Clinic, Kashiwa-City Chiba
Prefecture, Japan.

OBJECTIVE: Well-known risk factors for ectopic pregnancy (EP) are
maternal-related ones, including previous EP, prior pelvic surgery or pelvic
inflammation, chlamydial infection, ART pregnancies, and so on. However,
few studies have focused on weather embryo-associated factors exist. The

Pregnancy and perinatal outcomes after programmed FET stratified by E2 quartiles (n¼1205)

Parameter
1st Quartile

E2 <452 pg/mL
2nd Quartile

E2 453-635 pg/mL
3rd Quartile

E2 636-910 pg/mL
4th Quartile

E2 >911 pg/mL P

Implantation rate (%) 34.4% 35.3% 40.8% 32.0% <0.001
Clinical pregnancy rate (%) 45.6% 45.7% 47.3% 42.8% NS
Live birth rate (%) 34.1% 34.7% 37.7% 33.5% NS
Low birth weight (%) 2.3% 2.7% 3.1% 6.7% <0.001
Pre-term birth (%) 7.1% 7.5% 6.5% 8% NS
Birth weight (gms) 3390.2 3443.5 3449.8 3226.2 <0.001
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purpose of this study is to compare the frequencies of chromosomal abnor-
mality of EP conceptus with those of intrauterine pregnancies, to identify var-
iables that might affect the incidence of EP, and to assess their roles on the
etiology of EP.

DESIGN: Retrospective case control study.
MATERIALSANDMETHODS:We have had 88 operation-treated EP for

8 years since 2007. All chorionic villous samples obtained during surgical
treatment could be successfully analyzed for cytogenetic study using direct
and culture method (Group A). As controls, we chose consecutive 753
singleton intrauterine pregnancies in the first half of 2014, including 103mis-
carriages (Group B). In the cases of miscarriage, intrauterine fetal death, and
fetal/neonatal anomaly were all examined by karyotype analysis of chorionic
villi or placenta. Our laboratory did not apply PGD/PGS to ART cases. Intra-
uterine pregnancies delivering a healthy neonate with normal appearance
were assumed to be normal karyotyped subjects. Demographic information
defining our study population were all collected from medical records,
including maternal age, parity, risk factors for EP, method of conception,
and neonatal sex. The odds ratios of variables of interest (with 95% confi-
dence interval) for EP were calculated using multivariate logistic regression.

RESULTS: The results of our study are shown in the table below. In Group
A, only 3 cases (3.4%: 3/88) showed abnormal chromosomal composition.
On the other hand, 76 cases in Group B were identified as having chromo-
somal abnormalities (10.1%: 76/753). The rate of abnormal karyotype in
Group A was statistically lower than in Group B (P<0.05). One or more
risk factors for EP were identified in 48 cases of Group A (54.5%: 48/88),
and 117 cases of Group B (15.5%, 117/ 753), also indicating a statistically
significant difference (P<0.001).

CONCLUSIONS: 1) Embryos with abnormal karyotype and multipara
might possess some defensive mechanisms against EP. 2) Maternal age,
ART pregnancy, and sex of conceptus did not affect the occurrence of EP.
3) Widely known risk factors for EP were confirmed to be a more plausible
explanation for the etiology of EP than embryo-associated factors.
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THE IMPACT OF THE DAY OF EMBRYO TRANSFER
AND TYPE OF TRANSFER CYCLE ON THE INCI-
DENCE OF ECTOPIC PREGNANCY FOLLOWING
IVF. M. Irani, V. Gunnala, I. Kligman, Z. Rosenwaks.
The Ronald O. Perelman and Claudia Cohen Center for Reproductive Med-
icine, Weill Cornell Medicine, New York, NY.

OBJECTIVE: Tubal disease and history of pelvic infection have been
shown to increase the incidence of ectopic pregnancy (EP) following IVF.
However, there is inconsistent data on the impact of the day of embryo trans-
fer and type of transfer cycle (fresh versus frozen) on the EP rate. Therefore,
we aim to compare the EP rate between fresh and frozen cycles and between
day 3 and day 5 transfers.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: Patients who achieved pregnancy

following autologous fresh or frozen-thawed embryo transfer (FET) cycles
between January 2004 and December 2015 were included. EP rate was
compared between fresh and frozen cycles and between day 3 and day 5
transfers. c2 test and Fisher’s exact test were used as appropriate. Odds ratio
(OR) with 95% confidence intervals (CI) were calculated and adjusted for
confounders.

RESULTS: A total of 12,841 fresh and 3,997 FET cycles were included.
The transfer of R 2 embryos was associated with a significantly higher EP
rate compared to the transfer of one embryo (1.5% vs. 0.7%, respectively;
p¼0.001). Fresh cycles were associated with a significantly higher EP rate

compared to FET cycle (1.6% vs. 0.7%; p<0.001). The odds ratio remained
significant after controlling for the number transferred embryos and history
of tubal disease (aOR ¼ 2; 95% CI ¼ 1.3-3.1). Within fresh cycles, day 3
and day 5 transfers were associated with comparable EP rate (1.7% vs
1.3%, respectively; p¼0.2). Likewise, within FET cycles, there was no sig-
nificant difference between day 3 and day 5 transfers (1.2% vs. 0.6%, respec-
tively; p¼0.2). Among the four groups, EP rate following day 5 FET (0.6%)
was significantly lower than day 3 fresh (1.7%, p<0.001) and day 5 fresh
(1.3%, p¼0.005) transfers.
CONCLUSIONS: Day 5 FET is associated with a lower EP rate compared

to day 3 and day 5 fresh embryo transfer cycles in patients undergoing IVF.
Additionally, the transfer of a higher number of embryos is associated with
greater incidence of EP.
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EXAMINING THE LUTEAL PLACENTAL SHIFT IN
PREGNANCYAFTERFROZENEMBRYOTRANSFER.

S. Gavrizia K. Silverberg.b aWomen’s Health, UT Dell Medical
School, Austin, TX; bTexas Fertility Center, Austin, TX.

OBJECTIVE: The purpose of this study is to attempt to define the timing
of the luteal-placental shift using pregnancies resulting from frozen embryo
transfer (FET) as a model.
DESIGN: Retrospective chart review.
MATERIALS AND METHODS: We identified 262 women who

conceived following FET between December, 2013-December, 2016. Pa-
tients received oral estradiol (E2) for endometrial stimulation. Once the
endometrial thickness exceeded 7mm, they started vaginal progesterone
(P4), and blastocyst FET occurred on the 6th day of progesterone. An hCG
(human chorionic gonadotropin) level was performed 9 days after FET,
and serum E2 and P4 levels were monitored weekly until patients were
weaned off of supplementation based on the serum levels. E2 and P4 values
for all patients were combined and evaluated in 3 day blocks (ranging from 4
weeks to 16 weeks gestation) to determine the timing of a significant increase
in E2 and P4 using a multilevel model for change. The proportion of patients
who reached a progesterone level >15 ng/mL, indicating that the luteal-
placental shift had occurred, was evaluated for each gestational week.
RESULTS: A significant increase in serum P4 level occurred between 6

and 7 weeks’ gestation, such that by 7 weeks’ gestation, 80% of patients
had a serum P4 level over 15. All patients exhibited a serum P4 > 15 ng/
mL by 10 weeks’ gestation. A similar significant increase in serum E2
occurred between weeks 6 and 7. The average progesterone levels were

Baseline characteristics and adjusted odds ratio (aOR) for ectopic pregnancy(EP)

Group A
(EP: n¼88)

Group B (Intrauterine
Pregnancy: n¼753),

including 103 miscarriages aOR for EP (95% CI, P value)

Maternal age (y.o.) 31.8�4.3 31.7�4.4 1.01 (0.95 - 1.08. 0.67)
Parity (multipara / primipara) 18 / 70 347 / 406 0.27 (0.15 - 0.48,<0.001*) / 1.00 (reference)
Chromosomal abnormality (yes / no) 3 / 85 76 / 677 0.18 (0.04 - 0.55, <0.01*) / 1.00
Risk factors for EP (yes / no) 48 / 40 117 / 636 6.93 (4.27 - 11.36, <0.001*) / 1.00
ART pregnancy (yes / no) 14 / 74 61 / 692 1.46 (0.67 - 3.04, 0.32) / 1.00
Sex chromosome (male / female) 46 / 42 368 / 385 1.08 (0.67 - 1.75, 0.76) / 1.00

[Note of the table: Data are mean�SD or number of subjects. Odds ratios were all adjusted for maternal age and parity. *P<0.05 was considered statistically
significant.]

Results

Week
Gestation

% of patients
with P4 >
15 ng/mL

Average E2
level per week

gestation (pg/mL)

Week 4 40% 381.8
Week 5 47% 461.6
Week 6 56% 614.7
Week 7 80% 918.5
Week 8 91% 1075.8
Week 9 97% 1200.7
Week 10 100% 1331.0
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also plotted by gestational week to determine a significant increase in levels
which would suggest the luteo-placental shift has occurred. The graphical
interpretation shows the steepest slope between weeks 5-6 (m¼4.54) fol-
lowed by weeks 6-7 (m¼4.34). The average estrogen levels were also graph-
ically evaluated with the greatest rise between week 6-7 (m¼303.8).

CONCLUSIONS: Frozen embryo transfer provides an excellent model for
the assessment of the luteal-placental shift, as pregnant patients produce
essentially no endogenous E2 or P4 until that time. By evaluating both abso-
lute E2 and P4 levels as well as the rate of rise, we can surmise the timing of
the actual shift. These data suggest that the actual shift occurs around 7
weeks’ gestation, and that patients undergoing FET should continue to
receive estradiol replacement until at least 7 weeks’ gestational age and pro-
gesterone replacement until at least 8-9 weeks’ gestational age.
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UTILITYOF CYCLEDAY 28 ESTRADIOL ANDHCG IN
PREDICTING LIVE BIRTH OUTCOMES IN SINGLE
BLASTOCYST TRANSFER CYCLES. C. Mostisser,a

N. Pereira,b A. C. Petrini,a A. P. Melnick,b J. Lekovich,b

S. D. Spandorfer,b Z. Rosenwaks.b aObstetrics and Gynecology, Weill Cor-
nell Medical College, New York, NY; bThe Ronald O. Perelman and Claudia
Cohen Center for Reproductive Medicine, New York, NY.

OBJECTIVE: Previous studies have examined the use of estradiol (E2)
levels in addition to hCG to determine the outcomes of IVF cycles. Its pre-
dictive value, however, remains debated. In this study, we investigate the util-
ity of cycle day (CD) 28 E2 levels in addition to CD 28 hCG levels in
predicting live birth in patients undergoing single blastocyst transfer cycles.

DESIGN: Case-control study.
MATERIALSANDMETHODS: Patients<40 years undergoing IVF with

fresh single day-5 embryo transfer (ET) at our center between 2008 and 2014
were included. Patients with vanishing twins, multiple gestations, or those
undergoing genetic testing of embryos or IVF with donor oocytes were
excluded. Live singleton birth was considered the primary outcome. In addi-
tion to baseline demographics and ovarian stimulation parameters, serum E2

and hCG levels on CD 28 i.e., the first pregnancy test, were compared be-
tween patients with live singleton births (cases) and negative pregnancy tests
(controls). Receiver operating characteristic (ROC) curves and correspond-
ing area-under-the-curve (AUCs) were generated for the relationship be-
tween live birth and CD 28 hCG level alone, and live birth and the
combination of CD 28 E2 and hCG levels. Hormonal measurements were
performed in our laboratory using the IMMULITE 2000 Immunoassay Sys-
tem (Siemens, Berlin, Germany).

RESULTS: A total of 659 patients were included, of which 272 (41.3%)
patients had live births. There was no difference in the mean age (32.9 vs.
33.3 years), stimulation duration (9.6 vs. 9.6), gonadotropins administered
(2236.7 vs. 2225.8 IU), peak E2 level (2141.4 vs. 2225.8 pg/mL), peak
endometrial thickness (10.6 vs. 10.8 mm) or number of oocytes between
cases and controls (13.4 vs. 13.2). CD 28 hCG level was predictive of
live birth (AUC¼0.90, 95% CI 0.88-0.93). Based on this ROC, hCG of
49.2 mIU/mL was associated with a sensitivity¼93.7% and specific-
ity¼83.0%. The combination of CD 28 E2 and hCG levels strongly pre-
dicted live birth (AUC¼0.97, 95% CI 0.95-0.98). Using this ROC, hCG
of 49.2 mIU/mL with E2 of 181 pg/mL increased the sensitivity and spec-
ificity to 98.3% and 88.5%, respectively. The AUC for combined CD 28
E2 and hCG levels over hCG levels alone was statistically significant
(P<0.001).

CONCLUSIONS: A combination of CD 28 E2 and hCG is superior than
CD 28 hCG level alone in predicting live singleton births in patients under-
going single blastocyst transfer cycles.
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MATERNAL 17-b-ESTRADIOL AND PROGESTERONE
REMAIN ELEVATED INTO THE LATE FIRST
TRIMESTER IN PREGNANCIES CONCEIVED WITH
IN-VITRO FERTILIZATION (IVF) DESPITE DISCON-
TINUATION OF SUPPLEMENTAL THERAPY. B. Lee,a R. Buttle,a

K. Castellano,a T. L. Gonzalez,a T. Sun,a L. W. Sundheimer,a,b

E. T. Wang,a,b J. Williams,a,b M. D. Pisarska.a,b aDepartment of Obstetrics
and Gynecology, Cedars-Sinai Medical Center, Los Angeles, CA; bUCLA
School of Medicine, Los Angeles, CA.

OBJECTIVE: Pregnancies resulting from fresh IVF cycles exposed to su-
pra-physiologic levels of estrogen and progesterone have been associated
with higher rates of low birth weight and small for gestational age babies.
To investigatewhether the elevated levels of estrogen and progesterone found
in IVF pregnancies have an impact on the first trimester placental hormonal
milieu, we examined the levels of estrogen and progesterone in the maternal
plasma of IVF, non-IVF fertility treatment (NIFT), and spontaneous pregnan-
cies at the time of chorionic villus sampling (CVS).
DESIGN: A prospective cohort study.
MATERIALS AND METHODS: Plasma of patients undergoing CVS at

11-13 gestational weeks at Cedars-Sinai Prenatal Diagnostic Center were
collected and flash-frozen until processing. Maternal plasma of IVF
(n¼52), NIFT (n¼58), and spontaneous (n¼93) pregnancies were thawed.
Enzyme-linked immunosorbent assay (ELISA) was performed for 17-b-
estradiol and progesterone. The mean 17-b-estradiol and progesterone levels
in maternal plasma of IVF, NIFT, and spontaneous pregnancies were
compared using analysis of variance (ANOVA) with the statistical signifi-
cance set at p < 0.05.
RESULTS: 17-b-estradiol was significantly higher in IVF compared to

spontaneous pregnancies (p ¼ 0.024). Progesterone was also significantly
higher in IVF versus spontaneous pregnancies (p< 0.001). There was no sig-
nificant difference in 17-b-estradiol and progesterone in spontaneous versus
NIFT or NIFT versus IVF pregnancies.
CONCLUSIONS: Circulating 17-b-estradiol and progesterone remains

persistently elevated in the late first trimester in mothers of pregnancies
conceived with IVF compared to those who conceived spontaneously even
after discontinuation of hormone supplementation, possibly due to placental
reprogramming leading to elevated hormone production.
Supported by: NICHD (R01 HD074368)
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DOES MORPHOLOGIC GRADING OF EMBRYONIC
TROPHECTODERM CORRELATE WITH QUALITY
OF PLACENTATION AND PERINATAL
OUTCOME?. N. Herlihy,a L. Sekhon,b T. G. Nazem,b

C. A. Hernandez-Nieto,c M. Oliva,a J. A. Lee,b B. Sandler,d

T. Mukherjee,b A. B. Copperman.e aObstetrics, Gynecology and Reproduc-
tive Science, Icahn School of Medicine at Mount Sinai, New York, NY; bRe-
productive Medicine Associates of New York, New York, NY; cReproductive
Endocrinology and Infertility, RMA of NY, New York, NY; dReproductive
Medicine Associates of New York, New York City, NY; eObstetrics and Gy-
necology, RMANY-Mount Sinai, New York, NY.

OBJECTIVE: Implantation is a synchronized process between the embryo
and uterus. Embryo morphology correlates with the likelihood of implanta-
tion. A healthy trophoblast is necessary for migration through the uterine
wall. Data is limited on whether TE grade translates into downstream effects
on placentation and perinatal outcomes. The study sought to compare the rate
of perinatal complications and abnormal placental pathology in singleton live
births of single embryo transfer (SET) with varying TE grade.
DESIGN: Retrospective analysis.
MATERIALS ANDMETHODS: The study included patients with obstet-

ric and placental pathology records from 2010-2015 after a live singleton
birth from a fresh/frozen SET. Blastocyst morphology was assessed using
Gardner’s scoring system, and the incidence of low birthweight, preterm
birth, preeclampsia and abnormal placental pathology was analyzed with
respect to TE grade. Abnormal placental histology was categorized: throm-
botic (villous ischemia, infarcts, mural thrombi), inflammatory (chorioam-
nionitis, villitis), structural (choriangiosis, abnormal cord insertions, single

Comparison of baseline demographics and ovarian stimulation parameters of

the study cohort (n¼659)

Parameter
Live Birth
(n¼272)

Negative
Pregnancy

Test (n¼387) P

Age (years) 32.9 (�3.7) 33.3 (�3.8) NS
BMI (kg/m2) 22.8 (�4.7) 22.5 (�5.6) NS
Duration of

stimulation
(days)

9.6 (�1.8) 9.6 (�1.8) NS

Total gonadotropins (IU) 2236.7 (�1141.2) 2259.5 (�1389.6) NS
Peak E2 level (pg/mL) 2141.4 (�847.6) 2225.8 (�1236.6) NS
Number of oocytes 13.4 (�5.7) 13.2 (�6.2) NS
Excess blastocysts frozen 4.6 (�3.1) 4.5 (�3.3) NS
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umbilical artery), hemorrhagic (hematoma, intervillous hemorrhage), and
morbidly adherent (accreta). Chi square, fisher’s exact test and ANOVA
were used.

RESULTS: A total of 380 live births from fresh (n¼128) and frozen
(n¼252) SETwere included. There were no significant differences in birth-
weight, placental weight, or the incidence of perinatal complications ac-
cording to TE grade. A TE grade of C grade demonstrated a non-
significant trend towards more thrombotic placental changes in FET cycles
and a significantly increased rate of morbidly adherent placenta after fresh
transfer.

CONCLUSIONS: TE quality was not correlated with major adverse
perinatal outcomes or placental weight. However, poor TE scores corre-
lated with abnormal placental histological changes. While clinicians can
be reassured that transferring embryos with a low TE grade does not
impact perinatal outcome, the significance of placental histologic change
is less clear. To better understand the molecular mechanisms related to TE
morphology and placental histology, further studies analyzing the tran-
scriptome and methylome of placentas from IVF pregnancies are sug-
gested.
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AN OBSTETRICAL PERSPECTIVE: THE BENEFITS
OF A FROZEN EMBRYO TRANSFER
CYCLE. N. Herlihy,a L. Sekhon,b M. Oliva,a

T. G. Nazem,b C. A. Hernandez-Nieto,c J. A. Lee,b

B. Sandler,d T. Mukherjee,b A. B. Copperman.e aObstetrics, Gynecology
and Reproductive Science, Icahn School of Medicine at Mount Sinai, New
York, NY; bReproductive Medicine Associates of New York, New York,
NY; cReproductive Endocrinology and Infertility, RMA of NY, New York,
NY; dReproductive Medicine Associates of New York, New York City,
NY; eObstetrics and Gynecology, RMANY-Mount Sinai, New York, NY.

OBJECTIVE: The paradigm of reproductive care has shifted with devel-
opments in embryo cryopreservation and preimplantation genetic testing
(PGT). As compared to a fresh embryo transfer (ET) approach, a frozen em-
bryo transfer (FET) presents a physiologic hormonal milieu similar to a nat-
ural cycle and has been shown to favor embryo-endometrial receptivity. Still,
the benefits of a FET cycle do not offset maternal and fetal morbidities. The
study sought to compare perinatal outcomes of fresh versus frozen SETs.

DESIGN: Retrospective.
MATERIALS AND METHODS: The study included patients who

achieved a live singleton birth after a fresh or frozen blastocyst SET from
2004-2016. Donor oocyte IVF cycles were excluded. SET cycle characteris-
tics, demographic information, prenatal and obstetrical data were compared.

Student’s t-test, chi square, fisher’s exact test, linear and binary logistic
regression analysis were used.
RESULTS: Three hundred twenty-three patients underwent a SET cycle

(Fresh (n¼138) or Frozen (n¼185)). In the FET group, patients were older
(34.1 vs. 35.6, p<0.005), more often used PGS (60.5% vs. 19.6%,
p<0.0001) and had thinner endometriums at transfer (9.1 vs. 9.7 mm,
p<0.05). Women in the FET group had higher rates of induced labor
(36.8% vs. 25.4%, p<0.05) and delivered infants with higher birthweights
(BW) (3357.5 vs. 3122.9g, p<0.005). No differences were observed in gesta-
tional age at delivery, adverse perinatal outcomes (gestational diabetes, pre-
eclampsia) or mode of delivery. After controlling for cycle type, there was a
decrease in BW by 0.085g for every 1 pg/mL increase in estradiol at time of
transfer (p¼0.0005).

Table 1. Comparison of Obstetrical and Perinatal Outcomes among Fresh and

Frozen ETs

Fresh SET
(n¼138)

Frozen SET
(n¼185) P value

Gestational
hypertension

8.7% (12/138) 8.1% (15/185) NS

Severe
preeclampsia

5.1% (7/138) 3.2% (6/185) NS

Gestational
diabetes

6.5% (9/138) 3.8% (7/185) NS

Placenta previa 4.3% (6/138) 1.6% (3/185) NS
Preterm delivery

(<37 weeks)
13.0% (18/138) 11.4% (21/185) NS

Low Birthweight
(<2500g)

9.4% (13/138) 8.1% (15/185) NS

Macrosomia
(>4500g)

0.7% (1/138) 0.1% (2/185) NS

Birthweight (g) 3122.9 � 632.2 3357.5 � 580.9 0.0008
Labor Induction 25.4% (35/138) 36.8% (68/185) 0.03

CONCLUSIONS: Fresh and frozen SET cycles resulted in low rates of
adverse obstetrical outcomes. Estradiol levels at ET were inversely
correlated with BW, consistent with the notion that supraphysiologic
hormone levels may lead to impaired placentation and affect fetal
growth. In an era of routine PGT and FET cycles, patients can expect
improved placentation, as evidence by increased BW and the ability to
perform embryo screening without incurring additional risk of adverse
perinatal outcomes.

Table 1. Perinatal Outcome and Placental Histology According to Trophectoderm Grade

Grade A Fresh ET (n¼82) //
FET (n¼94)

Grade B Fresh ET (n¼34) //
FET (n¼120)

Grade C Fresh ET (n¼12) //
FET (n¼38) p-value

Mean placental weight (g)
Fresh ET: // FET:

466.1 +/- 112.3 // 449.7 +/-
114.4

420.6 +/- 160.8 // 456.2 +/-
129.8

437.2 +/- 185.3 // 474.5 +/-
216.2

NS // NS

Birthweight (g) Fresh
ET: // FET:

3183.1 +/- 681.8 // 3339.3 +/-
510.3

3045.2 +/- 502.7 // 3328.3 +/-
642.8

3259.5 +/- 516.3 // 3442.0 +/-
506.8

NS // NS

Low birthweight (<2500g)
Fresh ET: // FET:

6.1% (5/82) // 3.2% (3/94) 5.9% (2/34) // 8.3% (10/120) 8.3% (1/12) // 5.3% (2/38) NS // NS

Preterm delivery Fresh
ET: // FET:

8.5% (7/82) // 8.5% (8/94) 11.8% (4/34) // 7.5% (9/120) 0.0% (0/12) // 7.9% (3/38) NS // NS

Preeclampsia Fresh ET: //
FET:

4.9% (4/82) // 5.3% (5/94) 8.8% (3/34) // 5.8% (7/120) 8.3% (1/12) // 2.6% (1/38) NS // NS

Placental Pathology
Findings Fresh ET: //
FET:

n¼26 // n¼20 n¼10 // n¼32 n¼5 // n¼6 – // –

Thrombotic changes Fresh
ET: // FET:

46.2% (12/26) // 45.0% (9/20) 40.0% (4/10) // 40.6% (13/32)* 60.0% (3/5) // 83.3% (5/6)* NS // *P¼0.054

Inflammatory changes Fresh
ET: // FET:

50.0% (13/26) // 60.0% (12/20) 50.0% (5/10) // 46.9% (15/32) 80.0% (4/5) // 33.3% (2/6) NS // NS

Structural changes Fresh
ET: // FET:

26.9% (7/26) // 20.0% (4/20) 10.0% (1/10) // 37.5% (12/32) 20.0% (1/5) // 0.0% (0/6) NS // NS

Hemorrhagic changes Fresh
ET: // FET:

26.9% (7/26) // 20.0% (4/20) 20.0% (2/10) // 15.6% (5/32) 20.0% (1/5) // 16.7% (1/6) NS // NS

Morbidly adherent Fresh
ET: // FET:

3.8% (1/26)* // 5.0% (1/20) 0.0% (0/10)+ // 6.3% (2/32) 40.0% (2/5) *+ // 0.0% (0/6) *+P<0.05 // NS
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VANISHING TWIN SYNDROME SURVIVORS HAVE
LOWER LIVE BIRTH WEIGHT COMPARED WITH
SINGLETONS ARISING FROM A SINGLE GESTA-
TIONAL SAC. M. Tarakji,a L. A. Murphy,b

N. Resetkova,c E. A. Seidler,d A. Penzias,e D. Sakkas.a aBoston IVF, Wal-
tham, MA; bReproductive Endocrinology & Infertility, BIDMC/Harvard
Medical School, Boston, MA; cBoston IVF / Beth Israel Deaconess Medical
Center, Boston, MA; dReproductive Endocrinology & Infertility, BIDMC,
Harvard Medical School, Boston, MA; eBoston IVF / Harvard Medical
School, Waltham, MA.

OBJECTIVE: A number of studies have described the obstetric outcomes
of the remaining fetus produced after the other twin had vanished compared
with outcomes of deliveries originating from a singleton gestational sac, but
the results are mixed and contradictory. In this study we compared the live
birth weight outcomes in fresh and frozen transfers between singleton deliv-
eries originating from a single gestational sac to those initiated as twin gesta-
tional sacs.

DESIGN: A case-control study of 9693 singleton deliveries after IVF fresh
and frozen embryo transfer (ET) over a period of 20 years from 1996 to 2015.

MATERIALS AND METHODS: Comparing the live birth weight of 706
singleton deliveries originating from a twin gestation (case group) with live
birth weight of 8987 singleton deliveries originating from a single gestation
(control group) in both embryo transfer methods (fresh and frozen). Statisti-
cal evaluation was performed by comparing mean singleton birth weights.

RESULTS: Out of 9693 singleton deliveries, 706 (7.28%) originated from
vanishing twin syndrome (VTS). Overall, the VTS singleton deliveries had a
mean live birth weight that was on average 162g less when comparing with
those from a single gestational sac. More specifically, a significantly lower
live birth weight was seen in the fresh embryo transfer setting of VTS survi-
vors compared to single gestations, (fresh ET: 3138 � 704 g versus 3298 �
598 g, respectively, P value< 0.001), but not in the setting of frozen embryo
transfers (frozen ET: 3315� 586 g versus 3431� 609 g respectively, P value
0.27) (Table 1). From those singletons arising from VTS after fresh ET, 15%
were of low birth weight (<2500g) compared to 8.6% of controls (P<0.05).
When comparing donor outcomes no significant difference was observed in
birth weight outcomes [VTS; N¼37, 3243g versus Control; N¼653, 3295g:
P¼0.6].

CONCLUSIONS: Singletons originating from twin gestations had lower
live birth weights than those originating from single gestations in the setting
of fresh embryo transfers in homologous cycles. This data further strengthens
the argument to perform elective single homologous embryo transfer. It also
indicates that ART pregnancies experiencing VTS may need a more dedi-
cated follow up of outcomes.
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IS IT WORTH REDUCING TWINS TO SINGLETONS
AFTER IVF-ET?ARETROSPECTIVECOHORTSTUDY
USING PROPENSITY SCORE MATCHING. L. Luo,
H. Jie, M. Chen, Q. Wang. The First Affiliated Hospital of
Sun Yat-sen University, Guangzhou, China.

OBJECTIVE: To explore whether elective fetal reduction from dichor-
ionic twins to singletons after IVF-ET (In vitro fertilization and embryo
transfer) is associated with increased take-home baby rate and improved
pregnancy outcome.
DESIGN: A retrospective cohort study using propensity score

matching.
MATERIALS AND METHODS: We conducted a retrospective cohort

study of dichorionic twin pregnancy after IVF-ET between 2009 and
2015. The reduced group included 77 women who underwent transva-
ginal elective fetal reduction between 7 to 8 weeks of gestation. The
non-reduced group (n¼3589) comprised patients who were managed
expectantly without elective fetal reduction (including patients with
later selective fetal reduction due to fetal abnomalities, spontaneous
fetal reduction after 7-8 weeks and induced labor due to maternal
complications or complex fetal abnomalities). We conducted propen-
sity score matching to control for maternal age, body mass index,
infertility types and main causes of infertility. The primary assessment
of pregnancy outcomes was take-home baby rate which was defined as
taking home at least one live baby. Other measurements included the
rates of adverse pregnancy outcome, early and late miscarriage, pre-
mature delivery as well as gestational age, birth weight and neonatal
defects.
RESULTS: After propensity score matching, 71 pairs (781 cases, 1:10

matched) were selected for further analyses. The take-home baby rates
in the reduced group was significantly lower than in the control group
(83.1% vs. 90.7%, OR0.50, 95%CI 0.27 to 1.03, P¼0.042). The
adverse outcome rate in the two groups were 19.7% vs. 13.5%,
P¼0.152. The miscarriage rate seems to be higher in the reduced
group, but did not reach statistical significance (early miscarriage,
5.6% vs. 2.8%; late miscarriage, 7.0% vs. 5.6%; total, 12.7% vs.
8.5%). Premature delivery rate was lower in reduced group (12.7%
vs. 46.3%, OR 0.17, 95%CI 0.08-0.33, P<0.001). Over 90% of prema-
ture deliveries in non-reduced group were over 32 weeks while the pro-
portions were equal in reduced group. The median delivery age was 38
weeks and 36 weeks in reduced and non-reduced group (P<0.001).
Birth weight was significantly higher in reduced group, with a median
of 3.0Kg vs. 2.5Kg (P<0.001).

Comparison between VTS and single gestation live birth weights in fresh and frozen embryo transfers.

FRESH ET FROZEN ET

VTS (N¼594)
Single Gestational
Sac (N¼6963) P-Value VTS (N¼112)

Single Gestational
Sac (N¼2024) P-Value

Live Birth
Weight (g)
(mean + SD)

3138 � 704 3298 � 598 <0.001 3315 � 587 3431 � 609 0.27

Comparisons of Pregnancy outcomes BEFORE and AFTER matching

Variables

Before matching (N¼3660) After matching (N¼781) P value

Reduced group (n¼71) Non-reduced group (n¼3589) Reduced group (n¼71) Non-reduced group (n¼710) >0.05

Early miscarriage(<12w) 4 (5.63%) 109 (3.04%) 4 (5.63%) 20 (2.8%) >0.05
Late miscarriage (>12w) 5 (7.04%) 160 (4.46%) 5 (7.04%) 40 (5.6%) >0.05
Total miscarriage 9 (12.67%) 269 (7.50%) 9 (12.67%) 60 (8.5%) >0.05
Preterm delivery <32 w 5 (7.04%) 142 (3.96%) 5 (7.04%) 30 (4.2%) >0.05
Preterm delivery >32 w 4 (5.63%) 1557 (43.4%) 4 (5.63%) 299 (42.1%) 0.00
Total preterm delivery 9 (12.67%) 1699 (47.3%) 9 (12.67%) 329 (46.3%) 0.00
Term delivery 53 (74.6%) 1670 (46.5%) 53 (74.6%) 319 (44.9%) 0.00
Live Birth 62 (87.3%) 3369 (93.9%) 62 (87.3%) 648 (91.3%) >0.05
Take home baby 59 (83.1%) 3361 (93.6%) 59 (83.1%) 644 (90.7%) 0.04
Adverse outcome 14 (19.7%) 449 (12.5%) 14 (19.7%) 95 (13.5%) >0.05
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CONCLUSIONS: Dichorionic twin pregnancies after IVF-ET with elec-
tive fetal reduction were at lower risk of premature delivery after 32 weeks
of gestation, but the chance of taking home at least one live baby was signif-
icantly decreased.

Supported by: Funding for the study was provided by the Natural Science
Foundation of Guangdong Province (No.2015A030313192) and Special fund
for clinical medicine research of Chinese Medical Association (No.
16020410657)
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EFFECTIVENESS OF SINGLE VERSUS TWO OR
MULTI-DOSE METHOTREXATE PROTOCOL FOR
THE TREATMENT OF ECTOPIC PREGNANCY: A
META-ANALYSIS. S. Alur-Gupta, L. Cooney,
S. Senapati, K. T. Barnhart. University of Pennsylvania, Philadelphia, PA.

OBJECTIVE: To compare the effectiveness of two-dose or multi-dose
methotrexate protocols versus a single-dose protocol for the treatment of
ectopic pregnancy.

DESIGN: Comprehensive systematic review and meta-analysis.
MATERIALS AND METHODS: PubMed and Embase were queried

up to February 2017. All studies were prospective randomized
controlled trials (RCTs) that compared two-dose or multi-dose metho-
trexate protocols to single-dose protocols for the treatment of patients
with an ectopic pregnancy. Studies felt to be of poor quality by using
Cochrane Collaboration’s bias assessment tool were excluded. Addi-
tional sub-group analyses were performed evaluating treatment success
in subjects with a high B-HCG (>4000mIU/mL depending on the
study) or a large ectopic pregnancy size (>2cm). Fixed effects meta-
analysis was used to estimate the pooled risk ratio of treatment suc-
cess, defined by the individual studies and evaluate the incidence of
side effects and need for surgery. Random effects meta-analysis using
pooled mean differences was used to compare total length of follow-up
between groups.

RESULTS: A total of 623 patients from 6 studies were included in the
meta-analysis; 3 studies evaluated the two-dose vs. single methotrexate
protocols and 3 evaluated the multi-dose vs. single methotrexate proto-
cols. There was a trend towards increased effectiveness for both protocols
when compared to the single-dose protocol (two vs. single: RR 1.09 95%
CI [0.98, 1.20], multi vs. single: RR 1.08, 95% CI [0.99, 1.17]). For pa-
tients with high HCGs, the two-dose protocol was noted to be 42% more
effective in achieving treatment success as compared to the single-dose
(RR 1.42, 95% CI [1.00, 2.02]). The multi-dose protocol was significantly
more likely to cause side effects compared to the single-dose protocol
(RR 1.64 95% CI [1.15, 2.34]). Compared to the single-dose protocol,
the two-dose protocol had a shorter time to resolution: -6.8 days (95%
CI: -12.5, -1.0).

CONCLUSIONS: All RCTs showed increased effectiveness of multi-
dose or two-dose protocols when compared to single dose. However, indi-
vidually and when combined, the CIs cross 1. Thus, we can only conclude
that there is a trend towards greater success with either two-dose and
multi-dose methotrexate protocols. Larger prospective randomized
controlled trials need to be conducted to confirm superiority. The greater
occurrence of side effects in the multi-dose protocol and the shorter
follow-up time with the two-dose protocol can be incorporated into coun-
seling patients.

Supported by: R01 HD076279, HD007440

P-711 Wednesday, November 1, 2017

WRIST WORN WEARABLE SENSORS CAPTURE THE
PHYSIOLOGICAL CHANGES ASSOCIATED WITH
EARLY PREGNANCY. M. Shilaih,a L. Falco,b

F. Kuebler,b B. Leeners.a aReproductive Endocrinology, Uni-
versity Hospital Zurich, Zurich, Switzerland; bAva AG, Zurich, Switzerland.

OBJECTIVE: Using wrist worn wearable sensors, we assessed the differ-
ences in temperature, pulse rate, and heart rate variability ratio in early preg-
nancy compared to those of non-conceptive cycle late luteal phase.
DESIGN: This is an intermediate analysis of a prospective longitu-

dinal observational study conducted at the Department of Reproduc-
tive Endocrinology at the University Hospital Zurich. We included
eumenorrheic, healthy, non-pregnant women, between 20 and 40
years old, who aimed for a pregnancy. Potential behavioral con-
founders were self-reported by the participants using an electronic
diary.
MATERIALS AND METHODS: Participants wore Ava bracelet (Ava

AG, Z€urich) which measures temperature, pulse rate, and heart rate
variability ratio among other physiological parameters. Heart rate
variability ratio is defined as the ratio between Low frequency/high
frequency components resulting from the analysis of beat-to-beat
variation in heart pulses. Day to day activities are known to affect
all the aforementioned physiological parameters, hence, the partici-
pants wore the bracelet during sleep and the measurements were re-
corded. An LH home urine test was used to estimate the ovulation
day. The late luteal phase was defined as ovulation+7 to the end of
the cycle for the non-conceptive cycles. While for the conceptive
cycles the early pregnancy period was considered as ovulation+10
to ovulation+18. The associations were evaluated using linear
mixed effects models with a random intercept for the respective
participant.
RESULTS: We included 21 conceptive cycles and 137 non-conceptive

cycles in the analysis. In comparison to the late luteal phase of non-
conceptive cycles, early pregnancy was characterized by a significant in-
crease in pulse rate (2.1 beats per minute, standard error (SE) 0.6), and a
lower heart rate variability ratio (-0.15, SE 0.05). In addition, we
observed an 0.2� Celsius elevation in skin temperature, however with
a higher SE of 0.1, which could be due to the limited number of cases
we observed.
CONCLUSIONS: Current wearable sensors are capable of capturing

known pregnancy associated physiological changes. Our findings could
pave the way for the continuous assessment of the occurrence of preg-
nancy without any effort from the user and consequently add an innova-
tive option for early pregnancy detection in a personal, clinical and
scientific context.

Ava AG
Supported by: Swiss Commission for Technology and Innovation
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EFFECT OF CORPORA LUTEA NUMBER ON SERUM
ELECTROLYTES AND CREATININE IN EARLY
PREGNANCY. F. von Versen-Hoeynck,a N. K. Strauch,a

R. Fleischmann,a J. Liu,b Y. Chi,c K. P. Conrad,d

V. L. Baker.a aDepartment of Obstetrics and Gynecology, Division of Repro-
ductive Endocrinology and Infertility, Stanford University, Sunnyvale, CA;

Two Dose vs. Single Protocol Multi-Dose vs. Single Protocol

# Studies Risk Ratio (RR) (95% CI) I2 (%) # Studies Risk Ratio (RR) (95% CI) I2 (%)

Treatment success 3 1.09 (0.98, 1.20) 0.0 3 1.08 (0.99, 1.17) 0.0
Treatment success-high

B-HCG group
3 1.42 (1.00, 2.02) 0.0 1 1.13 (0.90, 1.41) NA

Treatment success-large
mass size group

2 1.29 (0.85, 1.96) 0.0 1 1.07 (0.88, 1.31) NA

Side Effects 3 1.33 (0.92, 1.84) 0.0 3 1.64 (1.15, 2.34)* 0.0
Surgery for rupture 3 0.78 (0.37, 1.65) 0.0 2 1.57 (0.43, 5.75) 0.0

– Mean difference (95% CI) – – Mean difference (95% CI) –
Length of follow-up (days) 3 -6.8 (-12.5, -1.0)* 94.8%* 3 -1.3 (5.4, 2.7) 65.8%*
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bDepartment of Biostatistics, University of Florida, Gainesville, FL; cDepart-
ment of Biostatistics, University of Florida, Gainsville, FL; dDepartments of
Physiology and Functional Genomics, and of Obstetrics and Gynecology,
University of Florida, Gainsville, FL.

OBJECTIVE: Assisted reproduction (ART) commonly leads to preg-
nancies with nil or multiple corpora lutea as a consequence of pituitary
suppression or ovarian stimulation, respectively. There is little informa-
tion about maternal renal and osmoregulatory function during early preg-
nancy in ART. This study examined if the number of corpora lutea affects
maternal creatinine and electrolyte concentrations in pregnancies
conceived by ART.

DESIGN: 184 women who received care at an academic infertility
practice from 2011 to 2014 consented to analysis of stored samples ob-
tained in early pregnancy. Serum levels of renal electrolytes were
compared between four groups defined on the basis of number of
corpora lutea.

MATERIALS AND METHODS: The four groups defined based on
number of corpora lutea were: (1) absence of the corpus luteum (pro-
grammed frozen embryo transfer or donor egg recipient); (2) single
corpus luteum (spontaneous pregnancy after infertility or natural cycle in-
trauterine insemination); (3) multiple corpora lutea with ovulation induc-
tion not including in vitro fertilization; (4) multiple corpora lutea
associated with in vitro fertilization. Primary analysis focused on
singleton pregnancies (n¼156). Statistical analysis was performed using
Kruskal-Wallis-test.

RESULTS: Mean participants age and parity did not differ. Creatinine
and sodium levels were both significantly higher for women with absence
of the corpus luteum compared to all other groups (p¼0.001 and p¼0.003,
respectively). There was no statistically significant difference in serum
creatinine and sodium among women with one corpus luteum, multiple
corpora lutea in non-IVF cycles, and multiple corpora lutea in fresh
IVF cycles in serum electrolytes.

CONCLUSIONS: Absence of the corpus luteum is associated with
increased serum concentrations of sodium and creatinine suggesting per-
turbed osmoregulation and glomerular filtration. Given the increasing utiliza-
tion of frozen embryo transfer, further studies which examine the differences
in maternal renal and cardiovascular adaptations to pregnancy between pro-
grammed cycles (which lack a corpus luteum) and natural cycle frozen em-
bryo transfers are warranted.

Supported by: This study was funded by Award Number P01 HD
065647-01A1 from the National Institute of Child and Human Develop-
ment (VLB, RF, KPC) and a German Research Foundation Fellowship
Award VE490-8-1 (FVVH).
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SUPERVISED MACHINE LEARNING TECHNIQUES
FOR THE CLASSIFICATION OF PREGNANCY
OUTCOME BASED ON EARLY PREGNANCY URINE
ANALYZED BY MALDI TOF MASS
SPECTROMETRY. R. Zmuidinate,a,b S. A. Butler,a D. Acosta,b

F. Sharara,c,d S. Keshavarz,a R. K. Iles.a aMAP Sciences Ltd, Bedford,
United Kingdom; bCHIME, Institute of Health Informatics, University Col-
lege London, London, United Kingdom; cVirginia Center for Reproductive
Medicine, Reston, VA; dGeorge Washington University, Washington, DC.

OBJECTIVE: To apply classification machine learning algorithms to
MALDI-ToF MS generated mass spectral data obtained from early preg-
nancy maternal urine in order to differentiate between ongoing pregnancies
and pregnancy losses.

DESIGN: A retrospective cohort study of mass spectral data of maternal
pregnancy urine collected in assisted reproduction clinics between May
2014 and August 2016

MATERIALS AND METHODS: A total of 716 urine samples at an
average of 8 weeks of gestation were analyzed (range 5.5-11 weeks).
Data included 678 ongoing pregnancy samples and 38 pregnancy loss
samples, including blighted ovum, ectopic pregnancy and spontaneous
abortion. Mass spectral data was acquired by MALDI-ToF mass spec-
trometer (Shimadzu Axima CFRplus) in a positive linear mode. Peak
pre-processing in a mass region of 2000 to 12000 m/z was done using
an established workflow utilizing ‘‘MALDIquant’’ package in R. Vari-
able pattern features of the peaks were manually extracted (n¼39),

summing the ion count in the m/z regions defined by the peak area.
Data classification was performed using Python’s Scikit library. In-
stances of under-represented class were increased using random over-
sampling method, achieving a balance ratio of 50:50. Tree
classification ensemble learning was applied to reduce dimensionality.
Decision Tree classifier model was built on a training set (67%) to pre-
dict the ongoing pregnancy outcome. The obtained accuracy estimate
was 50-fold cross-validated.
RESULTS: Seventeen specific spectral features were selected as discrim-

inant by the tree ensemble classification algorithm. Classification model was
evaluated on a test set and has achieved an accuracy in predicting ongoing
pregnancy of 96.9%, sensitivity 100% and specificity 93.6%. The estimated
variance of an accuracy was 0.13%.
CONCLUSIONS: The study has shown encouraging results, enabling

the utilization of an easy to collect urine sample as early as 6 weeks
of pregnancy to provide an accurate prediction of the pregnancy
outcome. Identification of a healthy pregnancy would reassure the pa-
tient and provider, and the knowledge of a potential loss would enable
early counselling.
Supported by: There was no external support for this study and costs were

met as part of MSc studies at UCL, MAP Sciences Ltd, UK and VCRM, USA.
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MODE OF CONCEPTION DOES NOT APPEAR TO
AFFECT FIRST TRIMESTER PLACENTAL SIZE OR
FETAL GROWTH. L. W. Sundheimer,a,b J. L. Chan,a

R. Buttle,a K. Castellano,a E. T. Wang,a,b J. Williams,c,b

M. D. Pisarska.a,b aDivision of REI, Department of OB/GYN, Cedars Sinai
Medical Center, Los Angeles, CA; bUniversity of California Los Angeles
School of Medicine, Los Angeles, CA; cDivision of MFM, Department of
OB/GYN, Cedars Sinai Medical Center, Los Angeles, CA.

OBJECTIVE: Infertility treatments, including IVF and non-IVF fertility
treatments (NIFT) are associated with placental insufficiency and low
birth weight. We have previously demonstrated that placental volume in
the first trimester does not vary by mode of conception (1). Animal studies
found that IVF offspring have a larger placenta relative to fetal size and
suggest that the ratio of birth weight-to-placental weight varies by
mode of conception (2). The purpose of this study is to assess whether
fetal size and placenta volume ratio differences are observed in early
gestation.
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: All women with singleton pregnan-

cies undergoing chorionic villi sampling (CVS) and first trimester ul-
trasound from 4/2007 to 11/2015 were included. Estimated placental
volume (EPV) was calculated from ultrasound images using a vali-
dated computation and crown-rump-length (CRL) measurements
were obtained from ultrasound at the time of CVS. Student t tests,
chi-square, and Wilcoxon rank-sum tests were used for statistical
analysis.
RESULTS: 2,285 patients were evaluated of which 1,956 (85.6%)

were spontaneous conceptions (SPONT), 132 (5.8%) NIFT, and 197
(8.6%) IVF. Maternal age was older in the infertility population (IN-
FERT ¼ NIFT+IVF) vs. SPONT (39.2 vs 37.5 years, p¼<0.001). IN-
FERT women were also more likely to have hypertension (3.8% vs.
1.8%, p 0.028) and be non-smokers compared to SPONT (2.5% vs.
5.2%, p¼0.03).
Mean gestational age at the time of assessment was 84 days across

all groups. Comparing INFERT to SPONT, there was no difference in
the mean EPV (SPONT 55.17 cc vs. INFERT 56.67 cc, p¼0.48).
Corresponding CRL measurements also did not differ (SPONT
54.77 mm vs. INFERT 54.65 mm, p¼0.92). The ratio of CRL-to-
EPV was 1.37 for SPONT and 1.34 for INFERT; it did not differ be-
tween groups (p¼0.65). Subgroup analysis looking at NIFT and IVF
conceptions individually also did not reveal a difference in any of the
above parameters.
CONCLUSIONS: Mode of conception does not appear to affect first

trimester placental size or fetal growth. Differences in patient popula-
tion and environmental influence throughout pregnancy may lead to
abnormal outcomes, but there is no detectable difference in the first
trimester.
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Table 1. Data Summary

Mean CRL
(mm)

Mean EPV
(cc)

CRL-to-
EPV

SPONT 54.77 55.17 1.37
INFERT (NIFT + IVF) 54.65 56.67 1.34
NIFT 53.71 57.08 1.30
IVF 55.60 56.25 1.37
INFERT vs. SPONT p 0.92 0.48 0.65
NIFT vs. SPONT p 0.29 0.53 0.37
IVF vs. SPONT p 0.36 0.66 0.99
IVF vs. NIFT p 0.14 0.83 0.54

References:
1. Churchill SJ, Wang ET, Akhlaghpour M, et al. Mode of conception

does not appear to affect placental volume in the first trimester. Fertil
Steril. 2017. Accepted.

2. de Waal E, Vrooman LA, Fischer E, et al. The cumulative effect of as-
sisted reproduction procedures on placental development and epige-
netic perturbations in a mouse model. Hum Mol Genet. 2015 Dec
15;24(24):6975-85.

Supported by: NICHD R01 HD074368.
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CREATING A RISK CALCULATOR FORTHE PREDIC-
TION OF ECTOPIC PREGNANCIES. R. Makhijani,a

C. Lam,a S. Wang,a Y. Zhang,b Y. Huang,b R. Alvero.a aDe-
partment of OB/GYN, Warren Alpert School of Medicine of
Brown University, Women & Infants Hospital, Providence, RI; bDepartment
of Biostatistics, Brown University, Providence, RI.

OBJECTIVE: Ectopic pregnancies (EP) often present as pregnancies of
unknown location (PULs). As EP is a leading cause of pregnancy-related
morbidity, PULs are monitored closely1. We sought to create an easy-to-
use risk stratification tool to predict which patients with PULs were at highest
risk for EP.

DESIGN: Retrospective review.
MATERIALS AND METHODS: Electronic medical records of 800

patients with PULs between 9/2008-10/2016 at a university-based hos-
pital were reviewed. Risk factors, initial b-hCG, b-hCG ratio were
used to create a generalized additive model (GAM), which allows
for the calculation of an estimated EP risk score. Receiver operator
curve (ROC) analysis was also performed. Only subjects with at
least two beta values measured between 36 to 72 hours apart were
included. Patients with molar pregnancies as well as ruptured
EPs who had surgery before second b-hCG was measured were
excluded.

RESULTS: A total of 398 subjects were included. Forty were diag-
nosed with EP (10.1%), 168 with intrauterine pregnancy (42.21%)
and 190 with spontaneous abortion (47.7%). There were 7 subjects

had a history of PID (1.8%), 34 had a history of STD (8.5%) and
224 were parous (56.3%). For the prediction of EP, the area under
ROC curve for the GAM model was 0.863 for initial b-hCG and b-
hCG ratio, 0.723 for initial b-hCG alone and 0.843 for b-hCG ratio
alone. History of prior ectopic and PID significantly increased the
likelihood of EP. Parity was protective. The positive and negative
predictive value (PPV and NPV), sensitivity and specificity for a
range of EP risk scores calculated by the model are shown below
(Table 1.)
CONCLUSIONS: Our model can be translated into an easy-to-use risk

stratification tool that can accurately predict the risk of EP. The combination
of initial b-hCG with b-hCG ratio was the most highly predictive of EP.

Table 1. PPV, NPV, Sensitivity and Specificity for a range (5%-40%) of risk

cut-offs for EPs.

EP Risk Cut-Off PPV NPV Sensitivity Specificity

5% 0.196 0.995 0.975 0.559
10% 0.244 0.971 0.8 0.727
15% 0.303 0.959 0.675 0.829
20% 0.358 0.952 0.6 0.882
30% 0.441 0.932 0.375 0.948
40% 0.667 0.923 0.25 0.986

References:
1. Barnhart, Kurt T. ‘‘Ectopic pregnancy.’’ N Engl J Med 2009; 361.4:

379-387.
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SERUM HUMAN CHORIONIC GONADOTROPIN
(HCG) TRENDS FOLLOWING SINGLE EMBRYO
TRANSFERS IN OBESE PATIENTS. P. Brady,
L. V. Farland, E. S. Ginsburg. Dept of Obstetrics & Gynecol-
ogy, Brigham & Women’s Hospital, Boston, MA.

OBJECTIVE: The objective of this study was to determine whether body
mass index (BMI) impacts initial serum hCG values and rates of hCG rise in
pregnancies conceived following single embryo transfer.
DESIGN: Retrospective cohort study.
MATERIALSANDMETHODS: Patients undergoing autologous single

embryo transfers (day 3 or day 5, fresh or frozen) from 10/2007 to 2/
2015, resulting in one gestational sac on early ultrasound and singleton
live birth at >24 weeks of gestation, with initial serum hCG levels
measured exactly 16 days after oocyte retrieval (or the equivalent in
frozen cycles), were included (n¼248). Mean initial hCG values and
2-day percent hCG rises (between the first and second measurements)
were calculated among patients with BMI below 30 kg/m2, and those
with class I obesity (30-34.9 kg/m2), class II (35-39.9 kg/m2) and class
III (>40 kg/m2). Linear regression models adjusted for oocyte age and

Body mass index (BMI) and serum human chorionic gonadotropin (hCG) hCG values

Outcome
BMI < 30 kg/m2

(n¼211) Referent
Class I: BMI

30-34.9 kg/m2 (n¼18)
Class II: BMI

35-39.9 kg/m2 (n¼11)
Class III: BMI

>40 kg/m2 (n¼8)

P-value
test for

linear trend

Mean initial hCG, Mean
(SD), Range

Linear regression beta
(95% CI)

394.9 (208.4)
78.0-1245.0
1.00 (referent)

287.8 (149.6)
62.0-592.0

-108.7 (-205.9,-11.5)

236.7 (84.5)
92.0-364.0

-167.1 (-288.7,-45.5)

188.9 (102.2) 57.0-300.0
-222.8 (-366.2,79.4)

<0.001

Initial hCG < 100
mIU/mL,

n (%)
OR
(95% CI)

3 (1.4%)
1.00 (referent)

1 (5.6%)
4.3 (0.4-45.6)

1 (9.1%)
8.8 (0.8-99.4)

2 (25.0%)
36.9 (3.69-368.3)

0.002

Mean percent hCG rise
in 2-days (first to
second value), Mean
(SD), Range

Linear regression beta
(95% CI)

171.3 (101.3) 38.3-728.4
1.00 (referent)

140.2 (47.6) 77.5-256.5
-39.4 (-86.7,7.90)

154.1 (84.7) 76.2-345.6
-14.4 (-73.6,44.8)

150.6 (75.6) 64.9-300.0
-32.8 (-102.6,37.0)

0.11
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day of embryo transfer were used to estimate the linear regression beta
and 95% confidence interval (CI) of mean initial hCG values and 2-day
percent hCG rises.

RESULTS: Mean initial serum hCG values were inversely correlated
with BMI class (Table) (P-value test for linear trend <0.001). Obese
women were more likely to have low initial serum hCG values (<100
mIU/mL) and this increased across BMI classes, ranging from 1.4% of
normal weight patients to 25% of patients with BMI >40 kg/m2 (p-value
test for linear trend¼0.002). However, mean 2-day percent hCG rises
were similar between normal weight and obese patients, and were normal
(>53%) in all groups.

CONCLUSIONS: When compared with normal weight patients, obese
patients had significantly lower initial serum hCG values, but still
achieved singleton live births. Mean 2-day percent rises in hCG were
normal across all BMI classes. Rate of hCG rise remains the mainstay
of monitoring early pregnancies following IVF, particularly as initial
hCG values may lack sensitivity for live birth in obese patients. Elevated
BMI is associated with increased blood volume, which may affect serum
hCG concentration. Given the impact of BMI on this crucial blood test,
future studies should explore whether BMI impacts the interpretation of
other serum analytes.
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BLASTOCYST TRANSFER REDUCES RECURRENCE
RISK OF ECTOPIC PREGNANCY FOR WOMEN
WITH PREVIOUS ECTOPIC PREGNANCY
COMPARED WITH CLEAVED EMBRYO TRANSFER
IN FROZEN-THAWED EMBRYO TRANSFER CYCLES. T. Dua,b

Y. Kuang.a aShanghai Ninth People’s Hospital, Shanghai, China; bShanghai
First Maternity and Infant Hospital, Shanghai, China.

OBJECTIVE: To compare the ectopic pregnancy (EP) risk between blas-
tocyst transfer cycles and cleaved embryo transfer cycles of in vitro fertiliza-
tion (IVF)/intracytoplasmic sperm injection (ICSI) in women with previous
EP.

DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: A total of 1,188 women who had

previous EP and underwent frozen-thawed embryo transfer (FET) cy-
cles of IVF/ICSI in the period between November 2007 and January
2015 were enrolled. After excluding those with uterine abnormities,
uterine disorders, incomplete cycle information and other conditions
that were not suitable for analysis, finally 1,148 pregnancies from
1,097 women were further analyzed. In the univariate analysis, the
EP rate was compared by patient and treatment characteristics
including maternal age, presence of prior full-term birth, Fallopian
tubal diseases, previous Fallopian tubal surgery, polycystic ovary syn-
drome, endometriosis and male factor infertility, type of endometrial
preparation, number and stage of embryos transferred, endometrial
thickness on embryo transfer day and year of treatment. In order to ac-
count for the correlation between all pregnancies reported by the same
woman, we used goodness of fit to specify the best fitted generalized
estimated equation regression models to calculate unadjusted and
adjusted odds ratios (aORs) and 95% confidence intervals (CIs) for
the association between EP and significant characteristics selected
from the univariate analysis (P<0.20) plus year of treatment. Statistical
analyses were carried out by SPSS version 23.0. In the univariate anal-
ysis, Chi-square test or Fisher’s exact test was applied to perform rate
comparisons as appropriate. In the multivariate analysis, P<0.05 was
considered statistically significant.

RESULTS: The overall rate of EP was 5.7% (65/1148). In the univar-
iate analysis, EP was less likely after transfer of blastocysts than after
transfer of cleaved embryos [2.3% (4/173) vs. 6.3% (61/975),
P¼0.039]. Moreover, prior full-term birth, previous Fallopian tubal sur-
gery, type of endometrial preparation, number and stage of embryos
transferred, and year of treatment were further selected into the multi-
variate analysis, results of which showed blastocyst transfers had signif-
icantly lower risk for EP than cleaved embryo transfers (OR 0.43, 95%
CI 0.19-0.99; aOR 0.42, 95% CI 0.19-0.95). In addition, among the
three regimens of endometrial preparation, hormone therapy cycles
were associated with a significantly higher risk for EP compared with
stimulation cycles (OR 1.98, 95% CI 1.11-3.51; aOR 2.07, 95% CI
1.15-3.73), while no significant difference of EP risk was observed be-

tween stimulation cycles and natural cycles, or among other character-
istic subgroups.
CONCLUSIONS: Blastocyst transfer reduces recurrence risk of EP for

women with previous EP compared with cleaved embryo transfer in FET cy-
cles of IVF/ICSI.
Supported by: the National Nature Science Foundation of China
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RISKFACTORSANDHCGTRENDS INPATIENTSWITH
RUPTUREDTUBALECTOPICPREGNANCIESDESPITE
METHOTREXATE TREATMENT. A. P. Hutchinson,a

N. Pereira,b E. Chung,b J. Lekovich,b P. Chung,b

Z. Rosenwaks.b aObstetrics and Gynecology, Weill Cornell Medical College,
New York, NY; bThe Ronald O. Perelman and Claudia Cohen Center for
Reproductive Medicine, New York, NY.

OBJECTIVE: Methotrexate (MTX) has been shown to be as effective as
primary surgical management for the treatment of non-ruptured ectopic
pregnancies (EPs). However, EPs may rupture despite adequate MTX treat-
ment. In this study, we investigate the risk factors and human chorionic
gonadotropin (hCG) trends in patients with ruptured tubal EPs despite
MTX treatment.
DESIGN: Case-control study.
MATERIALS AND METHODS: Patients receiving MTX for sono-

graphically-confirmed tubal EPs after IVF between 2004-2014 were
assessed for inclusion. Baseline demographics recorded were age,
body mass index (BMI), parity, smoking status, presenting symp-
toms, and gestational age at diagnosis. hCG levels were measured
on the day of MTX, as well as day-4 and day-7 after MTX. Baseline
demographics and hCG trends of patients with EP rupture after MTX
(cases) were compared to patients with resolved EPs after MTX
(controls). Odds ratios (OR) with 95% confidence intervals (CI) for
EP rupture vs. EP resolution were estimated. Kaplan-Meier plots
were generated to illustrate the time course of EP rupture or
resolution.
RESULTS: 137 patients were diagnosed with EPs during the study

duration: 27 (19.7%) and 110 (80.3%) patients had EP rupture and EP res-
olution, respectively. There was no difference in the baseline demo-
graphics of the two groups; however, patients with ruptured EPs after
MTX were more likely to have vaginal spotting (OR 3.19; 95% CI 1.3-
7.7) compared to those with resolved EPs. There was no difference in
hCG levels on the day of MTX (1285.6�233.6 vs. 1326.6�307.3 mIU/
mL) between cases and controls. However, patients with ruptured EPs af-
ter MTX had higher hCG levels on day-4 (1223.9�243.5 vs.
1111.2�179.7 mIU/mL; P<0.001) and day-7 (1156.9�206.2 vs.
872.4�690.2 mIU/mL; P<0.001). The odds of EP rupture compared to
EP resolution was 6.2 (95% CI 2.1-19.1), 13.7 (95% CI 4.84-38.9), and

Comparison of hCG trends in patients with EP rupture vs. EP resolution

(n¼137)

Parameter
EP Rupture
(n¼27)

EP Resolution
(n¼110) P

Gestational Age at
Diagnosis i.e., 1st

MTX Dose
(Cycle Days)

37.9 (�2.8) 38.2 (�2.4) NS

hCG Level at 1st

MTX (mIU/mL)
1326.6 (�307.3) 1285.6 (�233.6) NS

Day 4 hCG Level
(mIU/mL)

1223.9 (�243.5) 1111.2 (�179.7) 0.001

Day 7 hCG Level
(mIU/mL)

1156.9 (�206.2) 872.4 (�690.2) <0.001

% hCG Change:
Day 7 vs 1st MTX

-10.9% -12.5% <0.001

% hCG Change:
Day 7 vs. Day 4

-4.9% -27.3% <0.001

% hCG Change:
Day 4 vs 1st MTX

-6.3% -39.1% <0.001
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3.0 (95% CI 1.2-7.2) times higher when the change in hCG levels was
<5% between day-7 vs. day of MTX, day-7 vs. day-4, and day-4 vs.
day of MTX, respectively. Kaplan-Meier plots demonstrated that EP
rupture and EP resolution occurred 7-13 days and 20-36 days after
MTX treatment.

CONCLUSIONS: Patient with ruptured tubal EPs despite MTX present
more frequently with vaginal spotting and have <5% change in hCG levels
between the day of MTX and day-4 or day-7 after MTX.
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MISCARRIAGE KNOWLEDGE AMONG SAUDI
WOMEN. A. A. Rouzi,a R. Alamoudi,a J. Turkistani,a

N. Almansouri,a S. Alkafy,b N. Alsenani,a A. Alwazzan.a aOb-
stetrics and Gynecology, King Abdulaziz University, Jeddah,
Saudi Arabia; bObstetric/Gynecology, Jeddah, Saudi Arabia.

OBJECTIVE: To assess miscarriage opinions and experience of Saudi
Arabian women.

DESIGN: A cross-sectional study.
MATERIALS ANDMETHODS: Women attending the obstetrics and gy-

necology clinics at King Abdulaziz University Hospital in Jeddah, Saudi
Arabia participated in a cross-sectional survey. Demographic information
and miscarriage opinions and perceived causes were acquired from the entire
cohort. Miscarriage data were obtained from women with miscarriage expe-
rience.

RESULTS: In a convenience sample of 296 women aged 18 to 57
years, most (n¼247; 83%) had ever been pregnant, of whom 81
(33%) had a miscarriage history. Miscarriage rate increased with
increasing age and gravidity. Miscarriage rate in women with a
consanguineous marriage (39%) was similar with that of women in
non-consanguineous marriages (31%; P¼.245). Miscarriages were re-
ported by significantly more older (R35; 14/24; 58%) compared with
younger (<35; 9/35; 26%; P¼.024) women in consanguineous mar-
riages. Most women would want to know the cause of a miscarriage,
whether beneficial for future pregnancies (88%) or not (80%). Most
women with miscarriage received adequate support from husbands
(84%), with fewer reporting adequate support was received from
the medical establishment (66%). Guilt, shame, and being alone
were reported by 35%, 14%, and 22% of women after a miscarriage,
10% reported all 3, and 47% reporting none of these feelings. Only
14 (17%) were told a medical cause for the miscarriage, of whom
5 (36%) believed they had done something to cause it or could
have done something to prevent it, compared with 35 of 67 (52%)
women who were not given a reason for their miscarriage
(P¼.260). In the entire cohort, the most commonly agreed to causes
of miscarriage were stressful event (72%), destiny/fate (65%), long-
term stress (64%), lifting (57%), and past abortion (57%). The
most common cause of miscarriage, genetic abnormalities of the
fetus, was believed to be a cause of miscarriage by only 52% of par-
ticipants, while 35% believed that moderate exercise is a cause of
miscarriage.

CONCLUSIONS: Most Saudi women with miscarriages report receiving
adequate support; however, in general, Saudi women have inadequate knowl-
edge of the causes of miscarriage. New education and support policies are
warranted, particularly with regard to behaviors that need not be avoided
for fear of miscarriage.
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IS THERE AN ASSOCIATION BETWEEN ENDOME-
TRIAL LYMPHOCYTE PROFILE AND ART
OUTCOME?. C. Philip,a C. Harrity,a K. Marron.b aBeau-
mont Hospital, Dublin, Ireland; bSIMS Clinic, Dublin, Ireland.

OBJECTIVE: Reproductive immunology is an evolving and a contro-
versial field. This study aims to assess the endometrial lymphocyte pop-
ulations in patients with poor reproductive outcomes and corelate levels
with etiology.

DESIGN: An observational study was design to assess endometrial
populations in patients with poor reproductive outcomes 250 patients

attending for endometrial scratch prior to commencing an ART cycle
between Jan 2015 and October 2016 agreed to have their endometrial
immunophenotype analysed in addition to the procedure Patients
were stratified based on their reproductive outcome, and centile
ranges were developed for the overall population and separate
subgroups.
MATERIALS AND METHODS: An endometrial biopsy immunophe-

notype was developed to investigate by flow cytometry the various
lymphocyte populations: peripheral blood type NK (pNK): [CD16+,
CD56 dim], decidual/uterine tissue specific type (uNK):CD16-
,CD56bright], natural killer-Tcell type (NK-T):[CD16-,CD3+,
CD56dim], B-cells (CD5+,CD19+), Plasma cells(CD45+,CD138+),
T cells (either CD4+,CD8+), T-regulatory cells (Treg, CD4+,
CD127dim,CD25+), Th1-type Tcells (CD4+,CD183+) and Th2-type
Tcells (CD4+,CD183-). Centile based reference ranges were estab-
lished, and sub-groups determined for repeated implantation failure
(RIF, >3 unsuccessful ETs) and recurrent miscarriage (RM, > 2 consec-
utive miscarriages).
RESULTS: Reference ranges for the lymphocyte populations were es-

tablished in 250 endometrial biopsies. The overall population median
levels were pNK 1.2%, uNK 41.3%, and NKT 2.7%. The patients
were then characterised by reproductive history, and divided into sub-
groups for further analysis. Different lymphocyte levels were seen in
these groups. In patients with recurrent miscarriage, mean levels
were: pNK 6.4%, uNK 32.0% and NKT 6.6%.Patients with repeated im-
plantation failure had different results: pNK 3.3%, uNK 43.1% and
NKT 2.4%. interestingly, overall Treg and B Cell results were similar
between groups, which is different to some existing data.T Cells were
predominantly the Th1 subtype in all groups (50.8% Th1: 8.0% Th2
overall).
Cell Type Overall Recurrent Miscarriage Implantation FailurepNK 1.2 6.4

3.3uNK 41.3 32.0 43.1NKT 2.7 6.6 2.4Treg 2.6 4.0 4.9
CONCLUSIONS: This study is limited by the lack of randomisation, as

patients were recruited based on attendance for endometrial scratch. Anal-
ysis of the endometrium from fertile controls would further validate this
data. Patients with recurrent miscarriage demonstrated a different endo-
metrial immunphenotype profile to the overall population. Further work
is needed to assess if these differences are causative or incidental, and
whether the application of personalised treatment regimes can improve
outcomes.
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PREDICTION OF FIRST TRIMESTER MISCARRIAGE
BY ULTRASOUND. M. Christiansen,a L. I. Francillon,b

G. B. Ikwuezunma,c J. Gordon,d P. J. Goedecke,e

Z. Bursac,f L. Detti.d aObstetrics and gynecology, University
of Tennessee Health Science Center, Memphis, TN; bUTHSC OBGYN, Uni-
versity of Tennessee Health Science Center, Memphis, TN; cOBGYN, Uni-
versity of Tennessee Health Science Center, Memphis, TN; dUniversity of
Tennessee Health Science Center, Memphis, TN; ePreventiveMedicine, Uni-
versity of Tennessee Health Science Center, Memphis, TN; fObstetrics and
Gynecology, University of Tennessee Health Science Center, Memphis, TN.

OBJECTIVE: We sought to prospectively validate the use of Gestational
sac (GS), yolk sac (YS) diameter, crown-rump length (CRL), and fetal heart
rate (FHR)measurements to identify pregnancies destined to miscarry (SAB)
during the first trimester of pregnancy.
DESIGN: Prospective cohort study.Written consent was obtained from the

patients.
MATERIALS ANDMETHODS: Gestational sac (GS) and YS diameter,

crown-rump length (CRL), and embryonal heart rate (HR) measurements
were obtained with 2-D ultrasound in singleton and twin pregnancies fol-
lowed from 5 through 11 weeks. Patients with biochemical pregnancies
and blighted ovum were excluded from our analyses. Univariate and
multivariate models for binary outcome were used to test the associations
and predict the time when measurements provide significant indication of
SAB.
RESULTS: 193 patients were included, 42 with twins (3 of which were

monochorionic and 39 dichorionic), 2 with triplets (monochorionic
twins plus a singleton) and 149 with singleton pregnancies (239 total
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fetuses). Most patients had weekly ultrasounds from 5 to 11 weeks’
gestation, for an average of 4 scans per patient. There was no difference
in the parameters’ dimensions in singleton versus multiple pregnancies,
except for GS, which was smaller in diachorionic pregnancies. We built
nomograms with the changes of the parameters evaluated throughout the
first trimester of normal pregnancy, as well as in miscarriages. In week
6, larger GS (OR¼0.03; 95%CI 0.01-0.20; p¼0.0003) was associated
with lower odds of SAB while in contrast larger YS (OR¼4.37; 95%
CI 1.33-14.32; p¼0.0149) was associated with increased odds of SAB.
There was no association between SAB and maternal age, BMI, or
placental location.

CONCLUSIONS: After 6 weeks’ gestation, pregnancies that will end in
SABmay be predicted by the measures of YS andGS. In addition, these iden-
tify SAB at least 7 days prior to occurrence. The other parameters also
became abnormal prior to a SAB, but at a later time in pregnancy and closer
to the event. The ability to identify abnormal parameters in early pregnancy
would allow a more precise and cost-effective pregnancy follow-up and pa-
tient counseling.

Supported by: Departmental grant from the University of Tennessee
Health Science Center.
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SUBSEQUENT IVF CYCLE OUTCOMES FOLLOWING
A PREGNANCY LOSS: FIRST ANALYSIS OF
INTERPREGNANCY INTERVAL IN AN IVF
POPULATION. K. Hancock,a V. Gunnala,b M. Irani,b

G. Schattman,b Z. Rosenwaks.b aWeill Cornell Medicine, New York, NY;
bThe Ronald O. Perelman and Claudia Cohen Center for Reproductive Med-
icine, New York, NY.

OBJECTIVE: Controversy still exists regarding the optimal interpreg-
nancy interval (IPI) following a pregnancy loss and existing data is limited
to natural conceptions. Our objective was to compare pregnancy outcomes

in patients undergoing IVF at different time intervals after a preceding cycle
that resulted in a pregnancy loss.
DESIGN: Retrospective cohort study.
MATERIALS AND METHODS: All women < 45 years old who

experienced a biochemical or clinical miscarriage following fresh
IVF from 2010-2015 were included. IPI was defined as the time be-
tween the embryo transfer of the index cycle to the start date of the
subsequent IVF cycle, which included fresh or frozen embryos and
did not always include ovarian stimulation. Pregnancy outcomes
were analyzed for patients at three different IPI’s from the index preg-
nancy loss; 0-60, 60-180, or >180 days. PGS/D, donor egg cycles, and
patients with a diagnosis of recurrent pregnancy loss were excluded.
Primary outcomes included implantation, clinical pregnancy, and live
birth rates according to different IPI’s. T test, chi square and one-
way ANOVA were used for statistical analysis and p < 0.05 was
considered significant.
RESULTS: 1,719 patients with a biochemical or clinical pregnancy loss

after fresh IVF were identified. 5% (n¼93) underwent a subsequent fresh
or frozen IVF cycle within 0-60 days, 45% (n¼780) in 60-180 days, and
40% (n¼690) in >180 days. Although the 0-60 day group was younger
than the two other groups 36.2 vs. 37.5, 37.8 years (p<0.01), no differ-
ence was seen in baseline ovarian reserve testing between groups. The
proportions of frozen and fresh embryo transfer cycles were similar be-
tween IPI groups. Despite the IPI group of 60-180 days having signifi-
cantly more embryos transferred (2.62 vs. 2.44 vs. 2.40, p ¼ 0.006), all
primary outcomes were significantly higher in the shorter IPI group of
0-60 days. The shortest IPI group had a significantly higher implantation
rate (37% vs. 28% vs. 24%, p¼0.0005), clinical pregnancy rate (45% vs.
38% vs. 31%, p¼0.002), and live birth rate (39% vs. 32% vs. 27%,
p¼0.02). In addition, implantation and clinical pregnancy rates were
significantly higher in the 60-180 day group compared to the >180 day
IPI group.
CONCLUSIONS: Following a pregnancy loss, IVF cycles with a shorter

IPI may be associated with higher implantation, clinical pregnancy, and
live birth rates compared to cycles with longer intervals.

GS and YS diameters (mm) changes in
ongoing and SAB pregnancies Weeks’
Gestation (Wk+Day)

5+0 to 5+6
(95% CI)

6+0 to 6+6
(95% CI)

7+0 to 7+6
(95% CI)

8+0 to 8+6
(95% CI)

9+0 to 9+6
(95% CI)

10+0 to 10+6
(95% CI)

GS Ongoing 13 (11-15) 18 (15-21) 27 (23-31) 30 (26-35) 38 (32-43) 44 (37-50)
GS SAB 9 (6-12) 14 (10-19) 20 (14-26) 17 (12-22) 23 (17-30) 29 (21-38)
YS Ongoing 2.2 (1.9-2.5) 2.6 (2.2-3.0) 2.9 (2.5-3.3) 3.3 (2.8-3.7) 3.7 (3.2-4.3) 4.2 (3.6-4.8)
YS SAB 2.6 (2.3-3.1) 3.4 (2.6-4.4) 4.3 (3.1-5.5) 5.6 (4.0-7.2) 5.3 (3.8-6.8) No cases

Demographic characteristics of index pregnancy loss (BC + SAB)

Interpregnancy Interval (months)

P value0-60 days 60-180 days 180 days

N¼ 93 780 690
Age 36.3 � 5.0** 37.5 � 4.3 37.9 � 4.2 0.003
AMH (ng/mL) 2.7 �2.8 2.0 � 2.6 1.9 � 2.3 0.06
Day 3 FSH (mIU/mL) 5.2 �2.6 5.2 � 3.2 5.2 � 3.1 0.1
IVF characteristics and pregnancy outcomes per transfer according to interpregnancy interval
# embryos transferred 2.4 � 1.3 2.6 � 1.4** 2.4 � 1.2 0.006
Implantation rate 37%** 28% 24% 0.0005
Clinical pregnancy rate 45%** 38% 31% 0.002
Live birth rate 39%** 32% 27% 0.02

** statistical significance
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VIDEO SESSION 1

V-1 Monday, October 30, 2017 4:00 PM

TRANSABDOMINALFOLLICULARASPIRATIONFOR
OOCYTE RETRIEVAL: A CASE PRESENTATION AND
STEP-BY-STEP TUTORIAL. K. W. Keefe,a E. I. Lewis,a

P. Bortoletto,a A. R. Gargiulo.b aBrigham andWomen’s Hospi-
tal, Boston, MA; bCenter for Infertility and Reprodictive Surgery, Brigham
and Women’s Hospital, Boston, MA.

OBJECTIVE: To provide a step-by-step description of our published
technique of the transabdominal approach to follicular aspiration illus-
trated though the case of a 35 year-old woman with cervical cancer
who had undergone a laparoscopic ovarian transposition to the upper
abdomen.

METHODOLOGY: The patient is placed in the dorsal supine position
with an empty bladder. General intravenous anesthesia is administered. A
chlorahexadine solution is used for skin preparation, which is then
completely washed off the abdomen. A sterile needle guide is attached to
a sterilely draped abdominal ultrasound probe (GE Logiq E9 with transab-
dominal probes: S1-5 MHz, C2-9 MHz, C1-6 MHz or L9 MHz; GE Health-
care, Chicago, IL). The ultrasound operator places the probe over the ovary
where it was best visualized in the abdomen. Under ultrasound guidance, a
standard 17-gauge retrieval needle (Cook IVF, Spencer, IN) is inserted by
the surgeon through the skin using the needle guide. Each ovary typically
requires multiple punctures. The puncture sites are covered with sterile
bandages.

CONCLUSIONS: Transabdominal approach to follicular aspiration for
oocyte retrieval is a proven, safe alternative to donor egg for patients whose
ovaries are not accessible transvaginally. This is the first available video tuto-
rial for this technique.

V-2 Monday, October 30, 2017 4:07 PM

ASSESSMENTOFCHROMOSOME INTEGRITY INHU-
MAN EMBRYOS USING A LIVE-CELL IMAGING
SYSTEM. M. Tokoro,a K. Yamagata,b N. Fukunaga,a

Y. Asada.a aAsada Ladies Clinic Medical Corporation, Nagoya,
Japan; bFaculty of Biology-Oriented Science and Technology, Kindai Uni-
versity, Kinokawa, Wakayama, Japan.

OBJECTIVE: We aimed to assess chromosome integrity based on the
visualization of chromosome segregation during the 1-cell to blastocyst stage
in human embryos using live-cell imaging technology.

METHODOLOGY: Human embryos were used for research after
informed consent was obtained from the patients. Embryos were microin-
jected with mRNA encoding the mCherry protein fused with histone H2B
using a piezo manipulator. Chromosome segregation was monitored in
these embryos from the 1-cell stage to the blastocyst stage using live-
cell imaging technology; 51 images in the Z-axis and color images were
captured at 15 min intervals using a CV1000 box-type confocal micro-
scopic system (Yokogawa Electric Corporation, Tokyo, Japan).

CONCLUSIONS: In this live-cell imaging study, three types of ACS
were detected: lagging and misaligned chromosomes, and micronuclei.
The frequency of micronuclei was highest in the divisions that occurred
until the 8-cell stage. Among the 75 embryos that were observed using
live-cell imaging, Normal chromosome segregation (NCS) was observed
in 15 embryos (20%). Conversely, ACS was observed in 60 embryos
(80%) in divisions from the 1-cell to the 8-cell stage. In addition, the fre-
quency of ACS during 1- to 2-cell division changed according to age. We
observed chromosome segregation during interphase, which we were un-
able to observe previously using normal microscopy. These results sug-
gest that ACS may be related to developmental arrest or miscarriages,
because its frequency increased with the patient’s age. We may be able
to evaluate embryo quality in greater detail using live-cell imaging
compared with embryo morphology or developmental time.

V-3 Monday, October 30, 2017 4:15 PM

LOLA, THE EGG. L. C. Piccolo T. Piccolo. Umbigo Fertil-
idade Assistida, Vila Velha, ES, Brazil.

The day Lola gets to be ovulated finally arrived! She’s so
excited about it that she even had a nightmare it was

happening when she was already too old! But, thanks God, it was just a
nightmare! She wakes up very scared and give us a talk about the rela-
shionship between age and fertility. She reminds us we today have the op-
portunity to freeze our eggs so we have a chance to conceive later in life
using our young eggs. She tells us a little how the ovary works - regarding
egg’s aging - and then she gets all ready for the big moment of her life:
getting out of her follicle!

V-4 Monday, October 30, 2017 4:21 PM

ROBOTIC SINGLE-SITE ADENOMYOMECTOMY
WITH FLEXIBLE CO2 LASER. A. R. Gargiulo. Center
for Infertility and Reprodictive Surgery, Brigham andWomen’s
Hospital, Boston, MA.

OBJECTIVE: To describe a technique for robot-assisted laparoscopic
excision of focal uterine adenomyosis through a single umbilical incision.
We present the recent case of a highly symptomatic patient in which symp-
tom resolution and subsequent successful pregnancy were achieved
following this operation.
METHODOLOGY: Uterine-sparing surgery for adenomyosis appears

to be feasible and satisfactory when complete excision is achieved
(Grimbizis GF et al. Fertil Steril 2014; 101(2): 472-87). The most
appropriate indication for conservative surgery at this time is to
address adenomyosis-related symptoms in women that have not
completed childbearing (Alabiso G et al. J Minim Invasive Gynecol
2016; 23(4):476-88). Robotic adenomyomectomy has been described
by our team (Barton SE and Gargiulo AR. J Robotic Surg 2013; 7:
157-162). A case series with good long-term clinical outcome has
recently been published (Chong GO et al. Gynecol Obstet Invest,
2016; 81: 346-52). Single-site robotic myomectomy has been
described by our team (Lewis EI et al. Fertil Steril 2015
May;103(5):1370-7): we now illustrate an adaptation of this technique
for the excision of focal adenomyosis. We describe the case of a 41-
year-old patient with recurrent pregnancy, menorrhagia and dysmenor-
rhea, and a 5-cm anterior adenomyoma diagnosed on MRI. Our tech-
nique employs standard single-site robotic instrumentation with
wristed needle drivers, and features a flexible CO2 laser as our only
energy tool. A classic technique of complete adenomyomectomy is
carried out with this set-up through a single 2.5 cm vertical incision
contained within the umbilicus. Operative outcomes, in terms of func-
tional uterine reconstruction, cosmetic results and obstetrical perfor-
mance, are also illustrated in our video.
CONCLUSIONS: Adenomyomectomy remains a procedure of unclear

clinical efficacy and reproductive outcomes: however, it may have a role
in the conservative surgical treatment of symptomatic women who have
not completed childbearing. Robotic assistance provides us with the ability
to perform adenomyomectomy in a minimally invasive fashion, while re-
maining true to all microsurgical principles. Our video demonstrates for
the first time the safe use of single-site robotics in the treatment of adeno-
myosis.

V-5 Monday, October 30, 2017 4:29 PM

COMPREHENSIVEPELVIC FLOORPHYSICALTHER-
APY FORMENWITH IDIOPATHIC CHRONIC PELVIC
PAIN SYNDROME: A PROSPECTIVE STUDY.
L. F. Savio,a T. Masterson,b J. Masterson,b R. Ramasamy.b
aDepartment of Urology, University of Miami Miller School of Medicine,
Department of Urology, University of Miami Miller School of
Medicine, miami, FL; bDepartment of Urology, University of
Miami Miller School of Medicine, Department of Urology,
University of Miami Miller School of Medicine, Miami, FL.

OBJECTIVE: Male Chronic Pelvic Pain Syndrome (CPPS) is a hetero-
geneous constellation of symptoms that causes significant impairment and
is often challenging to treat. In this prospective study, we evaluated men
with CPPS who underwent comprehensive pelvic floor physical therapy
program for symptom improvement. We used the previously validated
modified NIH-Chronic Prostatitis Symptom Index (NIH-CPSI) to measure
outcomes.
METHODOLOGY: We included 14 men who underwent physical ther-

apy for idiopathic CPPS from October 2015 to October 2016. Men with
clearly identifiable causes of pelvic pain, such as previous surgery,
chronic infection, trauma, prostatitis and epididymitis were excluded.

FERTILITY & STERILITY� e385



Treatment included manual therapy of pelvic floor and abdominal muscu-
lature; therapeutic exercises; biofeedback and electrical stimulation .
NIH-CPSI questionnaires were collected at initial evaluation, every subse-
quent 10th visit, and discharge. Higher scores reflect worse symptoms.
Previous validation of the modified NIH-CPSI calculated a reduction of
7 points to robustly predict being a treatment responder (sensitivity
100%, specificity 76%) and a change in 4 points to predict modest
response.

CONCLUSIONS: Male CPPS is difficult to treat and often requires a
multimodal approach. Comprehensive pelvic floor physical therapy may be
an effective treatment option for select patients. A larger study with a control
group is needed to validate the routine use of pelvic floor rehabilitation in
men with CPPS and predict characteristics of men who would respond to
therapy.

V-6 Monday, October 30, 2017 4:45 PM

BOWEL ENDOMETRIOSIS: SAFE ENDOSCOPIC
EXCISION OF DEEP INFILTRATING EXTRA-GENI-
TAL ENDOMETRIOSIS. R. Falik, A. Li, A. Nezhat,
C. Nezhat. Center for Special Minimally Invasive and Robotic
Surgery, Palo Alto, CA.

OBJECTIVE: The purpose of this film is to demonstrate the various surgi-
cal techniques for treatment of bowel endometriosis.

METHODOLOGY: Surgery is the cornerstone for treatment of bowel
endometriosis in patients who are clinically symptomatic. The laparo-
scopic approach is the ideal mode of incision as it has been shown to
be equally safe as open surgery and results in fewer intra-operative and
post-operative complications. Several techniques are employed in
particular circumstances and choice of technique varies depending on
site of disease and level of bowel lumen involvement. Here, we
demonstrate techniques including shaving of the lesion, disc excision
of the lesion, segmental bowel resection, and appendectomy. Histori-
cally, segmental resection was advocated as the treatment of choice
for endometriosis at all levels of the bowel. However, disc resection
and the shave technique are safe, minimally-invasive treatment options
that should additionally be considered. In addition, we also demon-
strate surgical management of multi-organ involvement of deeply infil-
trative endometriosis. Examples of foundational surgical techniques,
including hydro-dissection and use of the CO2 laser, are shown as
well.

CONCLUSIONS: Techniques for surgical management of bowel endome-
triosis include shaving of the lesion, disc excision of the lesion, and
segmental bowel resection. Shave excision and disc resection should be
advocated whenever possible.

V-7 Monday, October 30, 2017 4:54 PM

LAPAROSCOPIC APPROACH TO ENDOMETRIOSIS
OVERLYING THE URETER. N. C. Llarena,a

T. Falcone.b aObstetrics & Gynecology, Cleveland Clinic Foun-
dation, Cleveland, OH; bOb/Gyn, Cleveland Clinic, Cleveland,
OH.

Endometriosis may affect the urinary tract in up to 6% of cases. This
video describes a laparoscopic approach to the excision of endometriosis
overlying the ureter. We demonstrate a retroperitoneal pelvic sidewall
dissection in a patient with pelvic pain who desired conservative surgical
management of her endometriosis. The ureter is identified and followed
through its course in the pelvis. Relevant nearby structures, including the
umbilical artery, uterine artery, and iliac arteries, are clearly seen. After
bilateral ureterolysis, the video features dissection of the pararectal space
in the setting of complete posterior cul de sac obliteration due to endome-
triosis.

V-8 Monday, October 30, 2017 5:00 PM

LAPAROSCOPICTREATMENTOFURETERALENDO-
METRIOSIS: WITH AND WITHOUT ROBOTIC
ASSISTANCE. R. C. Falik,a D. H. Copeland,a,b A. Li,a

A. Nezhat,a C. Nezhat.a aCenter for Special Minimally Invasive

and Robotic Surgery, Palo Alto, CA; bSchool of Medicine, University of
California, San Francisco, CA.

OBJECTIVE: Endometriosis most often affects the pelvic organs, but
the most common sites of extragenital endometriosis are the intestine
and urinary tract. While bladder endometriosis mimics cystitis in pre-
sentation, ureteral endometriosis is usually silent. Rarely, ureteral endo-
metriosis can result in silent kidney loss if stricture reaches a critical
level. Medical management of deeply infiltrating lesions of the urinary
tract poses a high risk of failure. Laparotomy for treatment of endome-
triosis is inferior due to decreased visualization and increased morbidity.
We consider laparoscopic excision the gold standard for treatment of
ureteral endometriosis. In a case involving endometriosis, a gynecologic
surgeon should be prepared to proceed at the very least with laparo-
scopic ureterolysis.
METHODOLOGY: In this video, we classify multiple forms of urinary

tract endometriosis and describe successful laparoscopic excisional
management strategies. First, demonstrating without robotic assistance,
we show ureterolysis of extrinsic (superficial) disease of the ureter. Next
we demonstrate how to release a ‘‘choked’’ ureter, constricted by endo-
metriosis, and then ureteroureterostomy for intrinsic (deeply invasive)
endometriosis necessitating excision of a segment of ureter. Finally
we demonstrate ureterolysis and peritoneal stripping with robotic assis-
tance. Throughout the cases, we demonstrate the use and safety of the
CO2 laser for excision and vaporization of endometriotic lesions as
well as the role of hydro-dissection in protecting the ureter and other vi-
tal structures from harm.
CONCLUSIONS: This video compilation demonstrates various presenta-

tions of ureteral endometriosis and successful laparoscopic management
strategies with and without robotic assistance.

V-9 Monday, October 30, 2017 5:07 PM

CANCER ARISING FROM ENDOMETRIOSIS.
E. C. Dun,a K. Davis,b C. Nezhat.c aObstetrics, Gynecology,
and Reproductive Science, Yale School of Medicine, New Ha-
ven, CT; bSchool of Medicine, Emory University, Atlanta, GA;
cAtlanta Center for Minimally Invasive Surgery and, Atlanta, GA.

OBJECTIVE: The video presents a 78 year-old G1P1 female with a
history of endometriosis who presented with post-coital vaginal
bleeding. She had a history of a total abdominal hysterectomy at the
age of 46 due to pelvic pain, and later underwent bilateral salpingo-oo-
phorectomy and treatment of endometriosis at the age of 56 due to
continued pain. She was on hormonal supplementation with transdermal
estrogen. Preoperative examination and imaging revealed a 5 cm friable
mass at the vaginal cuff and a smaller pelvic mass in the left pelvic side-
wall.
METHODOLOGY: The patient underwent small diameter laparoscopy

using a multi-puncture technique. The left pelvic sidewall mass near the
left ureter was carefully resected and found to be endometriosis on final pa-
thology. The vaginal cuff mass was also resected and determine to be endo-
metriosis juxtaposed with well-differentiated endometrioid
adenocarcinoma.
CONCLUSIONS: Although not fully elucidated, there is a strong relation-

ship between endometriosis and ovarian cancer. Therefore, among patients
with a history of endometriosis, continued regular gynecologic follow up
is recommended not only for recurrence but also for possiblemalignant trans-
formation.

V-10 Monday, October 30, 2017 5:13 PM

SEGMENTAL BLADDER RESECTION FOR TREAT-
MENT OF BLADDER ENDOMETRIOSIS: WITH AND
WITHOUT ROBOTIC ASSISTANCE. R. C. Falik,a

D. H. Copeland,a,b A. Li,a A. Nezhat,a C. Nezhat.a aCenter
for Special Minimally Invasive and Robotic Surgery, Palo Alto, CA; bSchool
of Medicine, University of California, San Francisco, CA.

OBJECTIVE: In this video, we demonstrate the presentation, workup,
and laparoscopic treatment of deeply infiltrating endometriosis of the
bladder. Although advanced laparoscopic management of extensive extra-
genital endometriosis has been reported by this author’s group since the
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1980s, it is still not a widespread practice or skill. The most common sites
of extragenital endometriosis are the intestines and urinary tract. Medical
management of deeply infiltrating lesions of the urinary tract poses a high
risk of failure. Laparotomy for treatment of endometriosis is inferior due
to decreased visualization and increased morbidity. We consider laparo-
scopic excision to be the gold standard for treatment of bladder endome-
triosis.

METHODOLOGY:We demonstrate two cases of laparoscopic segmental
bladder resection of deeply infiltrating endometriosis, one performed with
robotic assistance and one without. In both types of cases, cystoscopy is
routinely performed to guide the operative cystotomy. Complete excision
of the deeply infiltrating endometriosis is required, with a 5mm margin.
Following the excision, bilateral stents are placed the ureters, and the
bladder is closed with 4-0 through-and-through PDS in one or two layers.
A piece of omentum is placed on the closure to prevent fistula formation.
Cystoscopy is then performed to ensure bladder wall and ureteral integrity.
Finally, a foley catheter is left in place until cystourethrogram is performed
at followup.

CONCLUSIONS: This video compilation demonstrates two cases of
deeply infiltrating endometriosis of the bladder and successful laparoscopic
segmental resection performed with and without robotic assistance. Work-
ing with or without robotic assistance, the operative surgeon must be
comfortable and adept at laparoscopic suturing of the bladder. We hope
demonstration of these surgical techniques will help more patients benefit
from minimally invasive surgical approaches for treatment of bladder endo-
metriosis.

VIDEO SESSION 2

V-11 Tuesday, October 31, 2017 4:00 PM

DISSECTING A FIBROID PSEUDOCAPSULE.
A. Kotlyar,a T. Falcone.b aOb/Gyn and Women’s Health Insti-
tute, The Cleveland Clinic Foundation, Cleveland, OH; bob
gyn, Cleveland Clinic, Cleveland, OH.

OBJECTIVE: To describe the fibroid pseudocapsule and its role in facili-
tating laparoscopic removal of a uterine fibroid.

METHODOLOGY: This video describes how the pseudocapsule is a
distinct fibro-vascular network surrounding a fibroid. By dissecting
below the level of the pseudocapsule, one can potentially limit
intra-operative blood loss during laparosopic myomectomy. We
demonstrate, using intra-operative footage from myomectmies from
two separate patients, how identifying a well-defined fibroid pseudo-
capsule enables blunt dissection of the myoma while minimizing
blood loss.

CONCLUSIONS: The fibroid pseudocapsule is a distinct fibrovascular
sheath that provides a blood supply to a uterine myoma. To minimize
blood loss during minimally invasive myomectomy, it is essential dissect
beneath the pseudocapsule and excise the myoma from this vascular
sheath.

V-12 Tuesday, October 31, 2017 4:05 PM

ROBOTIC EXCISION OF OVARIAN DERMOID CYSTS
IN AN ENDOSCOPIC POUCH: FOSTERING THE
PRACTICE OF CONTAINED TISSUE EXTRACTION
IN GYNECOLOGIC SURGERY. A. R. Gargiulo. Center
for Infertility and Reprodictive Surgery, Brigham and Women’s Hospital,
Boston, MA.

OBJECTIVE: To describe a technique for robot-assisted laparoscopic
excision of ovarian dermoid cysts within an endoscopy specimen pouch.
We analyze video footage of two surgical cases with different size dermoid
cysts.

METHODOLOGY: Excision of ovarian dermoid cysts is mostly per-
formed laparoscopically. Current evidence indicates that: 1) spillage
of cyst material during laparoscopic dermoid cystectomy is extremely
common; 2) such spillage carries the potential of iatrogenic chemical
peritonitis; 3) dermoid cystectomy performed within an endoscopic
specimen pouch can prevent this complication (Kondo W et al. BJOJ

2010 Jul;117(8):1027-30). The available evidence should persuade sur-
geons to remove most dermoid cysts in a containment system. However,
technical challenges do exist in conventional laparoscopy that may limit
the adoption of this contained extraction technique. We propose that
certain ergonomic features of robot-assisted surgery (namely, the ability
to operate effectively within restricted spaces) offer the potential to
make this operation approachable to more surgeons. Our technique em-
ploys standard robotic instrumentation and laparoscopically deployed
specimen pouches. Two cases of fully contained dermoid cyst excisions,
performed within a 10-cm diameter and a 15-cm diameter endoscopic
specimen pouches, are illustrated. In both cases, the affected adnexa
are placed inside the pouch, and the entire tumor dissection is performed
so that intraperitoneal spillage of cyst fluid and other material is
avoided.
CONCLUSIONS: Current evidence suggests that excision of dermoid

cysts in a contained system can prevent the rare complication of
chemical peritonitis. This video provides the first description of a
robot-assisted excision of ovarian dermoid cysts carried out
completely within an endoscopic specimen pouch. We also elaborate
on certain aspects of robot-assisted surgery that may make this oper-
ation easier to adopt compared to its conventional laparoscopic coun-
terpart.

V-13 Tuesday, October 31, 2017 4:12 PM

REVERSE VESICOUTERINE FOLD DISSECTION FOR
TOTAL LAPAROSCOPIC HYSTERECTOMY.
C. Nezhat,a R. C. Falik,a A. Li,a D. H. Copeland,a,b

A. Nezhat.a aCenter for SpecialMinimally Invasive and Robotic
Surgery, Palo Alto, CA; bSchool of Medicine, University of California, San
Francisco, CA.

OBJECTIVE: A critical step in performing total laparoscopic hyster-
ectomies is adequately developing the vesicovaginal plane and mobi-
lizing the bladder to create space for proper closure of the vaginal
cuff. In patients with a history of Cesarean section, endometriosis,
or anterior myomectomy, adhesions can develop that distort anatomy,
prolong operating time, and increase risk of inadvertent cystotomy.
Traditional techniques approach vesicouterine adhesions in a superior
to inferior fashion, carefully dissecting the bladder off of the uterus.
Using this conventional technique, incidental cystotomy may be 7.5
times more likely to occur in women with scarring at the vesicouterine
junction.
METHODOLOGY: We have developed a ‘‘reverse’’ inferior to superior

vesicouterine fold dissection technique to mobilize the bladder. This tech-
nique utilizes pneumoperitoneum and blunt dissection within the broad lig-
ament to visualize a new anatomical plane, lateral to the vesicocervical
ligaments. By extending from this ‘‘new space’’ latero-medially across the
anterior aspect of the cervix, we develop a connection inferior to the vesicou-
terine adhesions. Then, using an inferior to superior sweeping motion, one
can readily dissect free the scarred bladder and expose the cervical cuff for
safe colpotomy.
CONCLUSIONS: Utilizing the reverse vesicouterine fold technique in

hundreds of patients, we have dramatically reduced our operating time
and have never experienced an incidental cystotomy. In this video se-
ries we demonstrate the technique in one straightforward and one com-
plex case with vesicouterine adhesions. Reverse vesicouterine fold
dissection is a useful alternative and controlled technique for laparo-
scopic hysterectomy in patients both with and without vesicouterine ad-
hesions.

V-14 Tuesday, October 31, 2017 4:20 PM

NOVEL TECHNIQUE FOR SAFE LAPAROSCOPIC
REMOVAL OF VERY LARGE OVARIAN
CYSTS. D. H. Copeland,a,b R. C. Falik,b A. Li,b

A. Nezhat,b C. Nezhat.b aSchool of Medicine, University of
California, San Francisco, CA; bCenter for Special Minimally Invasive and
Robotic Surgery, Palo Alto, CA.

OBJECTIVE: Removal of very large ovarian cysts can be challenging
given their size and the strong impetus to limit any spillage of cyst contents.
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Even when benign, such cases are commonly performed via a large midline
laparotomy. In this video, we demonstrate a no-spill technique for the mini-
mally invasive removal of a very large ovarian cyst that does not have char-
acteristics concerning for malignancy.

METHODOLOGY: In order to optimize our surgical view, the camera
is placed in a sub-xiphoid 5 mm port. We apply one suction tubing
directly to the 12mm umbilical trochar’s insufflation port. The suction
is sufficient to form a tight seal with the wall of the cyst. The wall of
the cyst is secured using two grasping forceps. Using the trochar blade,
we puncture the cyst. The trochar is removed and a 10mm suction
probe is placed directly into the cyst. All the while, the suction on
the cyst wall remains, creating a tight seal, and no cyst fluid escapes.
As the fluid continues to drain, the port and suction probe can be
further advanced together into the cyst to rapidly drain the cyst con-
tents. After drainage, the cyst can more easily be grasped and carefully
placed into an endobag for any remaining drainage followed by
removal via the umbilical port or a mini-laparotomy incision. Once
removed, the specimen is evaluated and sent for frozen section. If ma-
lignancy were to be detected, surgical staging should be performed
either laparoscopically or by laparotomy.

CONCLUSIONS: Demonstrated in this video, the utilization of the sub-xi-
phoid laparoscopic entry approach helps to prevent premature cyst rupture.
Later, the application of suction through umbilical trochar’s insufflation
port, ensures a tight seal with the wall of the cyst, permitting controlled punc-
ture and drainage of the cyst contents. We hope our technique will allow for
more patients to benefit from safe minimally-invasive removal of large
adnexal cysts.

V-15 Tuesday, October 31, 2017 4:24 PM

ARAREUTERINELEIOMYOMA INANADOLESCENT
PATIENT. C. E. Hur,a A. Kotlyar,a S. Ricci,a R. Flyckt.b
aOB/GYN, Cleveland Clinic Foundation, Cleveland, OH; bCle-
veland Clinic, Beachwood, OH.

OBJECTIVE: Uterine leiomyomas are extremely rare in adolescent
females (less than 18 years of age) with only 19 cases reported be-
tween 1965 and 2014. The primary aim of this video is to discuss a
rare case of a 14-year-old gravida zero female with a 9cm intramural
fibroid, including presentation, diagnosis and management. Addition-
ally, there is a review of the literature on uterine leiomyomas in this
population.

METHODOLOGY: The literature review was performed by searching
keywords ‘‘adolescents’’ and ‘‘uterine leiomyomas’’ or ‘‘uterine fibroids’’
in the National Center for Biotechnology Information (NCBI) database at
the U.S. National Library of Medicine (NLM). Surgical video was requested
from the operation and diagnostic imaging was obtained from the electronic
medical record.

CONCLUSIONS: While fibroids are rare in this group, it is important
that they be included as part of the differential diagnosis for pelvic
masses. Although there is limited data at this time, it appears fibroids
behave similarly in this population when compared to older women.
However, the presentation suggests a difference in tumor biology which
must be taken into consideration. It is reassuring to see that surgical
management can be approached similarly in adolescents as in adult
women. An optimal treatment has not yet been defined, but myomec-
tomy has many clear advantages, especially in preserving fertility for
these young women.

V-16 Tuesday, October 31, 2017 4:42 PM

PRIMARY CERVICO-UTERINE ANASTOMOSIS IN A
PATIENT WITH AGENESIS OF THE UTERINE
ISTHMUS. A. Richards, J. L. Phy, J. Huang. Obstetrics
and Gynecology, Texas Tech University Health Science Center,
Lubbock, TX.

OBJECTIVE: To describe a primary cervico-uterine anastomosis pro-
cedure performed on a 15-year old girl with agenesis of the uterine
isthmus.

METHODOLOGY: A 15-year-old girl, G0, was referred for primary
amenorrhea, pelvic pain of three-year duration, and suspected M€ulle-

rian anomaly. MRI exam showed a uterine body with hematometra, a
normal cervix, normal ovaries, and free fluid in the pelvis. Both kid-
neys and renal collecting systems were normal. After options were
discussed, a two-staged approach was planned: (1) use laparoscopy
and vaginoscopy to determine the feasibility of primary anastomosis,
and (2) if feasible, perform primary anastomosis via laparotomy. The
laparoscopy showed hyperemic pelvic organs, an enlarged, soft uter-
ine body with a blind end, as well as extensive superficial endo-
metriotic implants involving the pelvis, upper abdomen, and the
diaphragm. An incision was made at the uterine fundus to evacuate
80 mL of old blood. Vaginoscopy (using a hysteroscope) confirmed a
normal appearing cervix, which was sounded to 4 cm. The cervix
easily reached the lowest point of the uterine body when pushed
cephalad. Six weeks later a laparotomy was performed via a Pfan-
nenstiel incision. Dilute Vasopressin was used to facilitate the dissec-
tion of the pelvic peritoneum between the bladder and the lower
uterine body and to minimize bleeding when blind ends of the uterus
and the cervix were trimmed. The cervical canal was dilated to
French #15 using a metallic dilator; the lowermost point of the
endometrial canal was identified by passing a metallic uterine sound
through an incision at the uterine fundus. The anastomosis was
completed in two layers as shown in the video. For the first layer,
two 2-0 V-Loc� 180 sutures were combined into one; for the second
layer, two regular 2-0 Vicryl� sutures were used in two half circles,
anteriorly and posteriorly, respectively. An inflated #12 Foley cath-
eter was kept in the uterine cavity for five days to keep the cervical
canal open. Postoperative pelvic MRI showed the uterine body and
the cervix were connected. Second-look laparoscopy showed
decreased endometriotic implants and no blood in the pelvis. Sec-
ond-look hysteroscopy confirmed normal cervical canal connected
to a normal uterine cavity. The site of anastomosis was barely recog-
nizable were it not for residual suture material. The patient had
monthly periods and was pain free nine months after the anasto-
mosis.
CONCLUSIONS: 1) Agenesis of the uterine isthmus is a rare M€ulle-

rian anomaly. 2) Primary anastomosis restores the normal anatomy, al-
leviates symptoms, and may confer normal reproductive function in
the future. 3) Neither the ASRM nor the ESHRE/ESGE classification
system has a category to include this anomaly. 4) Recognizing this
distinct anomaly, assigning it to a separate category in the classifica-
tion system raises awareness of this unique anomaly.

V-17 Tuesday, October 31, 2017 4:50 PM

LAPAROSCOPIC EXCISION OF TYPE I AND TYPE II
ENDOMETRIOMAS. F. Farrimond,a R. C. Falik,b

A. Li,a A. Nezhat,a C. Nezhat.a aCenter for Special Minimally
Invasive and Robotic Surgery, Palo Alto, CA; bCenter for Spe-
cial Minimally Invasive and Robotic Surgery, Santa Clara, CA.

OBJECTIVE: Endometriosis, the presence of endometrial tissue
outside of the uterine cavity, is a common cause of pelvic pain and
infertility, affecting approximately 10% of women. Endometriosis
frequently affects the ovaries, where it causes cysts called endometrio-
mas. Our group has described two types of histologically distinct endo-
metriomas: Type I endometriomas arise from implants of endometrial
tissue on the ovaries with subsequent invagination and bleeding into
the ovarian stroma resulting in formation of a small, densely adherent
cyst. In contrast, type II endometriomas arise from invasion of endome-
trial tissue into a previously existing functional or luteal cyst. Manage-
ment of endometriomas with hormonal therapy or with surgical cyst
aspiration results in high rates of recurrence. Complete excision of en-
dometriomas, in contrast to conservative management, is associated
with decreased recurrence, greater improvement of pelvic pain, and res-
olution of infertility.
METHODOLOGY: In this video, we demonstrate a minimally invasive,

laparoscopic approach to excision of Type I and Type II endometriomas.
Type I endometriomas are smaller, often less than five centimeters, with
densely adherent capsules due to associated fibrosis and adhesions, requiring
piecemeal excision of the cyst wall. Type II endometriomas are usually
larger, with a clearer plane between the cyst and the ovary which facilities
easier removal.
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CONCLUSIONS: Minimally invasive surgery is an ideal way to manage
endometriomas. In both Type I and Type II endometrioma excisions, we
recommend removal the endometrioma capsule in its entirety to decrease
risk of recurrence, while persevering the ovarian tissue as much as possible
in order to protect ovarian reserve.

V-18 Tuesday, October 31, 2017 4:56 PM

ENDOMETRIOMA: FROM PATHOGENESIS TO
TREATMENT. T. Luu,a T. Falcone.b aCleveland Clinic
Foundation, Cleveland, OH; bOb/Gyn, Cleveland Clinic, Cleve-
land, OH.

OBJECTIVE: Describe the pathogenesis, therapeutic implications, and
surgical treatment techniques for endometriomas.

METHODOLOGY: Video description of the laparoscopic removal of
a large left ovarian endometrioma via ovarian cyst wall stripping. The
pathogenesis of endometriomas are describes via animation of two
theories: progressive invagination of the ovarian cortex at the site of
endometrial implants and the theory of coelemic metaplasia. The sur-
gical technique of cyst wall excision is demonstrated with emphasis
on the use of intraovarian suturing for hemostasis and ovarian preser-
vation.

CONCLUSIONS: The pathogenesis of endometriomas have implications
for surgical management. Attention should be made during surgical treat-
ment to preserve ovarian function.

V-19 Tuesday, October 31, 2017 5:05 PM

SURGICAL MANAGEMENT OF COMPLETE UTER-
INE/VAGINAL SEPTUM WITH DUPLICATION OF
THE CERVIX. M. P. Dougherty,a S. J. Morin,b

L. Doherty,c M. Bohrer,d S. Leary,e R. T. Scott, Jr.,f

L. R. Goodman.g aOb/Gyn, Rutgers Robert Wood Johnson Medical School,
North Brunswick, NJ; bReproductive Medicine Associates of New Jersey,
Basking Ridge, NJ; cOb/Gyn, RMA NJ, Freehold, NJ; dOb/Gyn, RMANJ,
Morristown, NJ; eMonmouth University, West Long Branch, NJ; fREI,
RMANJ, IVI RMAGlobal, SidneyKimmelMedical College, Thomas Jeffer-
son University, Basking Ridge, NJ; gRMANJ, Bedminster, NJ.

OBJECTIVE: Uterine anomalies are relatively common entities. The most
common of which are uterine septae which are often associated with infer-
tility, pregnancy loss, and other obstetric complications and poor outcomes.
This video is meant to describe a novel surgical approach to septoplasty. j

METHODOLOGY: vaginal and hysteroscopic approach to septoplasty.
CONCLUSIONS: This case depicts a novel approach which utilizes the

duplicated cervix to assist in targeted transection of a uterine septum. In addi-
tion, using a plastic needle guide juxtaposed the hysteroscopic scissors aids
and stabilization of the septum during excision facilitating safe take down.
This approach will hopefully help to enhance efficacy and safety of uterine
septal transection.

V-20 Tuesday, October 31, 2017 5:13 PM

TECHNIQUES FOR SAFE AND EFFICIENT LAPARO-
SCOPIC ENTRY. A. Li,a R. C. Falik,a D. H. Copeland,a,b

G.M. Razavi,a A. Nezhat.a aCenter for SpecialMinimally Inva-
sive and Robotic Surgery, Palo Alto, CA; bSchool of Medicine,
University of California, San Francisco, CA.

OBJECTIVE: Given its critical importance and potential for harm, initial
laparoscopic port placement is considered one of the most essential teaching
objectives in a surgeon’s technical training. It is often considered the most
challenging and potentially injurious aspect of laparoscopy with over 50%
of laparoscopic injury to the bowel and major vessels occurring during this
initial step.
METHODOLOGY: This video highlights important basic surgical

techniques for different closed laparoscopic entry methods and intro-
duces the LapCap2, a novel pneumoperitoneum-creation assist device
that aids in decreasing the number of attempts needed to obtain intra-
abdominal access. Techniques described include access using the Veress
needle alone, direct trocar entry with video assistance, direct trocar en-
try without video assistance, and Veress needle entry with LapCap2
assistance.
CONCLUSIONS: An array of closed entry methods exist,

including but not limited to direct insertion of trochar prior to
pneuomoperitoneum, direct insertion of trochar prior to pneumoper-
itoneum with a direct-entry camera system, or Veress entry from a
variety of locations including the umbilicus, left upper quadrant, or
even through the vagina. This video offers nuanced suggestions on
safe and efficient techniques for abdominal entry. The surgeon may
choose, for example, to employ primarily the Veress entry but in
cases of subumbilical pathology he or she may use the left upper
quadrant with or without direct-visual assistance. And finally, the
LapCap2 can be added to the gynecologist’s armamentarium as a
device that can be used to assist in safe laparoscopic entry and
can be employed to help teach insufflation technique, especially
at teaching institutions.
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LATE-BREAKING ABSTRACTS
O-265 Wednesday, November 1, 2017 11:00 AM
FREEZING OF ALL EMBRYOS IN IN VITRO FERTIL-
IZATION (IVF) IS BENEFICIAL IN HIGH RE-
SPONDERS, BUT NOT NORMAL AND LOW
RESPONDERS: AN ANALYSIS OF 82,935 CYCLES

FROM THE SART REGISTRY. K. S. Acharya,1 C. R. Acharya,2

S. J. Li,1 K. C. Bishop,1 D. J. Raburn,1 S. J. Muasher.1 1Duke Fertility Cen-
ter, Duke University Obstetrics and Gynecology, Durham, NC; 2Dept. Of
Surgery, Duke University Medical Center, Durham, NC.

OBJECTIVE: To assess IVF and pregnancy outcomes in patients having
their first frozen embryo transfer (FET) after a freeze-all cycle versus similar
patients having their first fresh transfer, dividing patients based on the num-
ber of oocytes retrieved. Some clinics now advocate for freezing all embryos
regardless of patient characteristics, due to initial data suggesting improved
pregnancy rates, placentation, and fetal/childhood outcomes with FET cycles
(1). However, preliminary evidence indicates that this benefit of FET may
decrease as the response to ovarian stimulation decreases (2).

DESIGN: Retrospective cohort study
MATERIALS AND METHODS: We analyzed data from the 2014-2015

SART registry. We analyzed all autologous first fresh IVF cycles and
compared them to first FET cycles following a ‘‘freeze all’’ first IVF stimu-
lation in which no transfer was performed.We excluded oocyte donors, PGD/
PGS, and gestational carriers. We divided the data into cohorts based upon
the number of oocytes retrieved (OR): OR 1-5, 6-14, or 15+. We performed
univariate analyses (chi-squared and t-test) on cycle characteristics and
multivariate logistic regression analysis on outcome data to control for con-
founders, including patient and IVF characteristics.

RESULTS: We analyzed a total of 82,935 cycles from the SART registry
from 2014-2015. Of these, 69,102 patients underwent their first IVF cycle
and had a fresh transfer, and 13,833 first IVF patients underwent a freeze-
all cycle followed by a first frozen embryo transfer within one year. In
high responders, we found a significantly higher clinical pregnancy rate
(CPR) and live birth rate (LBR) in the FET compared with the fresh ET cy-
cles (CPR 61.5 vs 57.4%, P<0.001; LBR 52.0 vs 48.9%, P<0.001). This
trend was reversed in the other cohorts, with higher CPR and LBR in fresh
ET than FET in normal (CPR 49.6 vs 44.2%, P < 0.001; LBR 41.2 vs
35.3%, P<0.001) and low responders (CPR 33.2 vs 15.9%, P<0.001; LBR
25.9 vs 11.5, P<0.001).
CONCLUSIONS: Our results indicate that a freeze-all strategy is benefi-
cial for pregnancy outcomes in high responders with 15 or more oocytes
retrieved. However, in normal (6-14 OR) and low responders (<6 OR),
CPR and LBR are superior following fresh embryo transfer. Using the largest
and most recent national database available, our findings refute the current
idea that freeze-all cycles may be beneficial for all patients regardless of
ovarian response to stimulation.

Financial Support:
References:
1. Cedars, M. Fresh versus frozen: initial transfer or cumulative cycle re-

sults: how do we interpret results and design studies? Fertility and Ste-
rility, 2016 Aug: 106(2): 251-6
IVF Cycle Characteristics and Outcomes in Fresh IVF vs FET by Number of Oocytes

Oocytes Retrieved %5

Fresh FET

n 10791 2064 3
Age (yrs)* 36.8 38.2
BMI (kg/m2) 26.3 25.8
Basal FSH (mIU/ml) 9.7 12.1
FSH dose (IU) 4059 4127
Oocytes retrieved* 3.6 3.1
Embryos transferred* 1.7 1.5
Blastocyst transfer (%) 26.9 24.3
Clinical pregnancy rate (%)* 33.2 15.9
Live birth rate (%)* 25.9 11.5

*P<0.001 comparing fresh vs FET in every cohort

e390 ASRM Abstracts
2. RoqueM et al. Freeze-all cycle for all normal responders? Fertility and
Sterility 2016; 106(3), e141-e142.
O-266 Wednesday, November 1, 2017 11:15 AM
EMERGENCE OF UTERINE FIBROID DRIVERMUTA-
TIONS IN PERTURBEDMYOMETRIAL STEM CELLS:
THE ROLE OFHYPOVITAMINOSIS D. H. Elkafas,1

A. El Andaloussi,1 A. Al-Hendy.2 1OB/GYN, Dept of Obstet-

rics & Gynecology, augusta, GA; 2OB/GYN, Dept of Obstetrics & Gynecol-
ogy, Augusta, GA.

OBJECTIVE: To determine the ability of Vitamin D3 to increase DNA
repair capacity in reprogrammed (pre-exposed) MSCs.
DESIGN: Molecular analysis of vitamin D3 effect on pre-exposed myo-

metrial stem cells.
MATERIALS AND METHODS: Female newborn Eker rats were treated

subcutaneously with 10 mg of diethylstilbestrol (DES, a research tool repre-
sentative of EDCs) on postnatal days 10-12, a critical period of uterine fi-
broids development (N¼5 for each group). Such brief exposed was
showed prior to increase penetrance and severity of UF tumor formation
(cite Cheryl 2005 PNAS paper). MSCs were isolated from 5 month-old my-
ometrium tissues (pre-tumor stage) as we have described previously (Mas et.
al., 2016) and cultured in SmGm for 48h prior to treatment with Vitamin D3
at different concentrations (1, 10, 100 and 1000 nM) for 48 hours or vehicle
control. The analysis of several DNA damage and repair markers was per-
formed for proteins expression and phosphorylation by flow cytometry anal-
ysis including assessment of cell proliferation marker Ki-67 as well. This
analysis was further validated by immunoblot and immunofluorescence. Stu-
dent T and ANOVA test were used for statistical analysis.
RESULTS: Vitamin D3 induced significant decrease in MSC proliferation

at 100 nM quantified by intracellular staining of Ki67 (p < 0.001) compared
to the untreated control. The analysis by Flow cytometry of DNA repair
genes expression showed that vitD3 significantly increased expression of
RAD50 in DES-MSCs at 10 nM and 100 nM by two times (P<0.01) and
(P< 0.001) respectively. In addition, Vitamin D3 significantly decreased
the phosphorylation of DNA damage gene ƔH2AX, Chk1 and P53 at 10
nM (P< 0.05) and 100 nM (P< 0.01) compared with untreated controls.
CONCLUSIONS: Our data support the ability of vitamin D3 to reverse

developmentally EDCs-induced DNA damage in myometrial stem cells.
As hypovitaminosis D is rampant in African American women (AA), these
findings suggest a novel mechanism by which lack of vitamin D might be
contributing to the higher prevalence of UF in AA and also propose a poten-
tial preventative approach against UF using vitamin D.
FINANCIAL SUPPORT: 2R01HD046228-11
References:
1 Mas A, Nair S, Laknaur A,et. al. Stro-1/CD44 as putative human myo-

metrial and fibroid stem cell markers Fertil Steril 2015;104:225-34.
2 Mas A, Prusinski L, Yang Q, et al. Role of Stro1+/CD44+ stem cells in

myometrial physiology and uterine remodeling during pregnancy.Biol
Reprod. 2017 ;96(1):70-80.

3 Halder S, Al-Hendy A. Hypovitaminosis D and high serum transform-
ing growth factor beta-3: important biomarkers for uterine fibroids risk.
Fertil Steril. 2016;106:1648-1649.
Retrieved

Oocytes Retrieved 6-14 Oocytes Retrieved R15

Fresh FET Fresh FET

4137 4432 24174 7337
34.4 34.8 32.7 32.2
26.1 25.7 26.0 25.3
7.7 8.1 6.8 6.7

3264 4200 2582 3475
9.9 10.1 21.2 25.2
1.9 1.7 1.7 1.6
58.4 65.3 78.1 87.7
49.6 44.2 57.4 61.5
41.2 35.3 48.9 52.0
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O-267 Wednesday, November 1, 2017 11:30 AM
FERTILITYPRESERVATIONFORTRANSGENDERFE-
MALES AFTER GENDER AFFIRMING TREATMENT
IS EFFECTIVE. A. Adeleye,1 G. M. Reid,2 E. Mok-Lin,3

J. F. Smith.4 1University of California San Francisco, San Fran-
2 3
cisco, CA; Andrology, San Francisco, CA; UCSF, San Francisco, CA;

4Urology, University of California, San Francisco, SF, CA.

OBJECTIVE: Limited data exists on sperm quality in transgender females
who pursue sperm cryopreservation for future family building. The objective
of this study is to report on the semen quality parameters in transgender fe-
males who pursued semen cryopreservation both in the presence and absence
of gender affirming treatment.

DESIGN: Retrospective cohort study
MATERIALS AND METHODS: The gender affirming treatment history

was reviewed for 13 transgender females who presented for semen cryopres-
ervation at an academic reproductive health clinic. The 13 subjects produced
42 specimens. Semen parameters were assessed for all subjects.

RESULTS: For the 42 semen cryopreservation encounters, the average age
at collection was 27.1 (+/-6.5 years) with no difference between subjects uti-
lizing gender affirming treatment and those not using medication. One trans-
gender female patient was azoospermic and not included in subsequent
analysis. The volume, concentration, motility and total motile count
(TMC) were significantly less in the group of transgender females on gender
affirming therapy at the time of specimen collection. Information about
semen parameters in the presence and absence of gender affirming medica-
tion is provided in table 1.

Gender affirming medication prior to semen cryopreservation was uti-
lized in 54% of collections (n¼23). The most common regimen was estra-
diol 6mg daily and spironolactone 100mg BID. The mean time of
discontinuation of gender affirming medication was 4.7 months (+/- 1.99
months). Transgender females who discontinued gender-affirming medica-
tion prior to specimen collection for any period of time had semen param-
eters comparable to transgender females who had never utilized gender-
affirming medication. While a statistically significant difference remained
in the concentration and TMC (p¼0.039, p¼0.035), mean values were
within the normal range with a mean volume of 2.03 +/- 0.813 and mean
TMC of 35.22 +/-22.6.

CONCLUSIONS: The presence of gender affirming hormones at the time
of semen collection is associated with abnormal semen parameters. For pa-
tients using gender-affirming treatments, an average discontinuation time
of 4.7 months was associated with normal semen parameters. Knowledge
about the impact of gender affirming medication on semen parameters
may aid clinicians on recommendations for fertility preservation for trans-
gender females.
FINANCIAL SUPPORT: None
References: .
TABLE 1. Semen parameters in the presence and absence of gender affirming treatment

Volume (mL) Percent Motility
Progression

Rating
Concentration

(M/mL)
Total Motile

Count

Absence of gender
affirming treatment at
collection (n¼34)

2.77 (+/-1.97) 42.8% (+/-14.52) 2.92 (+/-0.22) 48.91 (+/-27.6) 54.85 (+/- 51.07)

Presence of gender
affirming treatment at
collection (n¼7)

0.88 (+/-0.93) 19.8% (+/-5.62) 2 (SD¼0) 12.13 (+/-23.02) 2.74 (+/-50.68)

P value 0.027 0.0005 <0.0001 0.0021 0.018
O-268 Wednesday, November 1, 2017 11:45 AM
PRETERM BIRTH, PREECLAMPSIA AND MISCAR-
RIAGE CAN BE PREDICTED FROM PERIPHERAL
BLOOD THROUGHOUT THE FIRST TRIMESTER
WITH HIGH RELIABILITY. E. E. Winger J. L. Reed.

Laboratory for Reproductive Medicine & Immunology, San Francisco, CA.

OBJECTIVE: The Great Obstetrical Syndromes include the major dis-
orders of pregnancy that include miscarriage, preeclampsia, preterm la-
bor, and low birthweight. These complications pose a serious risk to
both maternal and infant health and cost billions annually in increased
FERTILITY & STERILITY�
health care cost in the USA alone. Although our understanding of these
pathologies is increasing, prevention remains a significant challenge in
obstetrics. Clinical symptoms generally manifest in the second to third tri-
mesters of pregnancy, while underlying pathology begins within the
placental bed beginning early in the first trimester. Previous studies
directed to quantification of plasma biomarkers shed from placenta
have failed. Instead, we propose examination of biomarkers related to
the placental bed. We provide data showing that quantification of micro-
RNAwithin peripheral blood cells correlates with outcome throughout the
first trimester.
DESIGN: We investigated the capacity of immune cell microRNAs iso-

lated from peripheral blood in the first trimester to assess their ability to
predict preeclampsia, preterm birth and miscarriage. We combined results
from our four previous published studies to assess the reproducibility and
robustness of the MicroRNA risk assessment method. The four published
studies comprise a total of 160 births. The first study consisted of 34 preg-
nancies, (7 preeclampsia of late onset, 8 miscarriage and 19 normal), the
second consisted of 39 pregnancies (12 preeclampsia, 8 miscarriage, 19
normal), the third consisted of 39 pregnancies (14 preterm, 25 full
term) and the last consisted of 48 pregnancies (8 preeclampsia, 40
normal).
MATERIALSANDMETHODS: Quantitative rtPCRwas performed on of

30 microRNAs selected from an original pool of 852 microRNAs from blood
samples drawn at various time points the early first trimester of pregnancy.
MicroRNA Risk Scores were calculated for each of the study groups and
AUC-ROC calculations derived.
RESULTS: For Study 1, the microRNA Risk Score AUC-ROC was 0.90

for miscarriage and 0.90 for late preeclampsia (p<0.0001). For Study 2,
the AUC-ROC was 0.92 for miscarriage and 0.90 for preeclampsia
(p<0.0001). For Study 3, the AUC-ROC was 0.98 for early preterm
(<34 weeks) and 0.92 for late preterm (34-<38 weeks) (p<0.0001). For
Study 4 the AUC-ROC for preeclampsia was 0.91 (p<0.0001), 0.94 for
late onset preeclampsia (p<0.0001) and 0.82 for early onset preeclampsia
(p¼0.01).
CONCLUSIONS: Our combined analysis supports the idea that the Great

Obstetrical Syndromes have a common biological origin early in the first
trimester that can be detected throughout the first trimester using peripheral
blood cell microRNA. Ours is the first to use microRNA in peripheral blood
immune cells to successfully predict multiple placental bed related preg-
nancy disorders with high sensitivity and specificity. Early assessment allows
use with other new first trimester screening methods, such as NIPT so
comprehensive risk assessment package can be offered to the patient.
FINANCIAL SUPPORT: None
References:
1. Winger, E.E., Reed, J.L. and Ji, X., 2014. First trimester PBMC micro-

RNA predicts adverse pregnancy outcome. Am J Reprod Immunol
2014;72:515-526.
2. Winger, E.E., Reed, J.L. and Ji, X., 2015. First-trimester maternal cell
microRNA is a superior pregnancymarker to immunological testing for
predicting adverse pregnancy outcome. J Reprod Immunol
2015;110:22-35.

3. Winger EE, Reed JL, Ji X. PLOSone 2017. Early first trimester periph-
eral blood cell microRNA predicts risk of preterm delivery in pregnant
women: proof of concept. http://dx.doi.org/10.1371/journal.pone.
0180124.

4. Winger EE, Reed JL, Ji X. Nicolaides, K. First trimester peripheral
blood maternal cell microRNA predicts preeclampsia outcome (unpub-
lished).
e391

http://dx.doi.org/doi:10.1371/journal.pone.0180124
http://dx.doi.org/doi:10.1371/journal.pone.0180124
http://crossmark.crossref.org/dialog/?doi=10.1016/j.fertnstert.2017.08.008&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.fertnstert.2017.08.009&domain=pdf


O-269 Wednesday, November 1, 2017 12:00 PM
PROLONGED ESTROGEN DEPRIVATION IS ASSOCI-
ATED WITH INCREASED CARDIOVASCULAR DIS-
EASE RISK AMONG WOMEN WITH PRIMARY
OVARIAN INSUFFICIENCY. J. Christ,1,2 M. Gunning,2

3 4 5 6
G. Palla, R. Eijkemans, C. B. Lambalk, J. S. Laven, B. Fauser.2 1Cleve-
land Clinic Foundation, Cleveland, OH; 2University Medical Center,
Utrecht, Utrecht, Netherlands; 3University of Pisa Medical Center, Pisa,
Italy; 4Julius Center for Health Sciences and Primary Care, University Med-
ical Center Utrecht, Utrecht, Netherlands; 5Obstetrics & Gynecology, VU
University Medical Center, Amsterdam, Netherlands; 6Div. Reproductive
Medicine, Dept OBGYN, Erasmus Medical Center, Rotterdam, Netherlands.

OBJECTIVE: To evaluate the role of estrogen exposure and deficiency
among women with primary ovarian insufficiency (POI) in predicting risk
of cardiovascular disease (CVD).

DESIGN: Cross-sectional study completed from 1996 to 2016.
MATERIALS AND METHODS: 385 women with POI, as defined by

amenorrhea and FSH >40 IU/L before the age of 40, were recruited.
Women were screened at one of three referral centers (University Medical
Center, Utrecht; Erasmus Medical Center, Rotterdam; VU University
Medical Center, Amsterdam). Participants underwent a standardized
intake questionnaire including extensive data on menstrual cyclicity,
from which lifetime estrogen exposure and estrogen free period were esti-
mated. A dual-energy x-ray absorptiometry scan was completed. Serum
was analyzed for endocrine profiles and markers of cardiovascular dis-
ease. The Framingham 30 year risk of a cardiovascular event and the
optimal risk of a cardiovascular event were calculated for each woman.
Risk of CVD and optimal risk of CVD for each woman were compared
with paired t-tests. The relevance of markers of hormone exposure was
first assessed using Pearson’s correlation analyses and univariate linear
regression analyses. Secondly multi-variable linear regression analyses
controlling for body mass index (BMI), age, race, and smoking were
completed to identify the independent effect of hormone exposure on
risk factors for CVD.

RESULTS: Women had an average lifetime estrogen exposure of
19.3 � 7.0 years and an estimated estrogen free period of 3.1 � 4.1
years. Women had a significantly greater 30 year risk of CVD than
their calculated optimal risk (11.5 � 8.2% vs 6.3 � 3.0%, p<0.001).
In univariate analyses Z-score associated with systolic blood pressure,
and free androgen index associated with markers of dyslipidemia
(p<0.05). In fully adjusted models, estrogen free interval and lifetime
estrogen exposure independently associated with risk of cardiovascular
disease such that for every year of estrogen deprivation risk of CVD
increased by 0.20% and for every year of estrogen exposure risk
declined by 0.16% (b (95% CI), 0.200 (0.052-0.348); -0.158 (-0.292-
-0.025), p<0.05).

CONCLUSIONS: Prolonged estrogen deprivation is associated with
increased risk of CVD, while prolonged estrogen exposure is associated
with reduced risk of disease. These results support the early and continued
use of estrogen replacement therapy in women with POI.

FINANCIAL SUPPORT: Jacob Christ was supported by a Fulbright
fellowship.

References:
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O-270 Wednesday, November 1, 2017 12:15 PM
AUTOLOGOUS GRAFTING OF FROZEN AND
THAWED PREPUBERTALTESTICULAR TISSUE PRO-
DUCES FUNCTIONAL SPERM IN RHESUS
MACAQUES. A. Fayomi,1 K. Peters,2 M. Sukhwani,3

4 5 6 7 1
C. Ramsey, C. Hanna, J. D. Hennebold, K. E. Orwig. Department of
Obstetrics, Gynecology and Reproductive sciences, University of Pittsburgh
School of Medicine, Pittsburgh, PA; 2Magee Womens Research Institute,
Pittsburgh, PA; 3Ob Gyn, Magee-Womens Research Institite, Pittsburgh,
PA; 4Assisted Reproductive technology Core, Oregon Health and Science
University, Beaverton, OR; 5Division of Reproductive and Developmental
Science, Oregon National Primate Research Center, Beaverton, OR; 6Repro-
ductive & Developmental Sciences, Oregon National Primate Research Cen-
ter, Beaverton, OR; 7Ob/Gyn and Reproductive Sciences, University of
Pittsburgh, Pittsburgh, PA.

OBJECTIVE: Testicular tissue freezing is an experimental fertility preser-
vation option for prepubertal boys who are not able to cryopreserve sperm.
The objective of this study was to demonstrate that fertilization competent
sperm could be recovered from frozen/thawed grafts from prepubertal Rhe-
sus macaques.
DESIGN: Testicular tissue of five prepubertal Rhesus macaques was

collected and cut into small pieces (2-5mm3, 15.34�1.54mg). Fresh or
frozen/thawed tissues were grafted under the back skin (3 fresh & 3
frozen) and in the scrotum (1 fresh & 1 frozen). Four sites on the back
and both scrotal sites were grafted with matrigel. Two sites on the back
were grafted without matrigel. Grafts were recovered for analysis after
8-10 months.
MATERIALS AND METHODS: Graft volume, follicle stimulating hor-

mone (FSH) and testosterone (T) levels were monitored throughout the graft-
ing period. At the end of the study, recovered grafts were weighed and fixed
for immunofluorescence (IF; VASA, ACROSIN, GFRA1) or hematoxylin/
eosin (HE) staining. Portions of each graft were digested with collagenase
to release sperm that were tested for fertilizing potential by intracytoplasmic
sperm injection (ICSI). Quantitative results were expressed as mean � stan-
dard error of the mean, and paired sample T-test was used to identify differ-
ences between treatment groups (p<0.05).
RESULTS: HE and IF confirmed that donor tissues were immature (no

spermatogenesis) at the time of grafting. Irrespective of the graft site or
matrigel treatment, graft volume increased over time in the frozen/
thawed as well as fresh grafts. FSH and T levels increased after grafting,
indicating progression through puberty and an intact hypothalamic, pi-
tuitary, gonadal axis. Graft weights from the scrotum were higher than
from the back (P<0.01), but complete spermatogenesis was confirmed
in all grafts with spermatids in more than 70% of seminiferous tubules.
Irrespective of experimental group, millions of sperm were recovered
per graft and sperm were competent to fertilize Rhesus oocytes, leading
to preimplantation embryo development up to the hatching blastocyst
stage, in vitro.
CONCLUSIONS: Testicular tissue grafting is a mature technology that

may be ready for the human fertility clinic.
FINANCIAL SUPPORT: This work was supported by NICHD grant

HD075795
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